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AZETIDINECARBOXAMIDE DERIVATIVES AND THEIR USE IN THE TREATMENT OF CB1 

RECEPTOR MEDIATED DISORDERS 



The present invention relates primarily to the use of azetidine-1 -carboxamides in the 
treatment of disorders mediated by the cannabinoid CB! receptor, particularly to the 
5 treatment of obesity and other eating disorders associated with excessive food intake. 



It has been recognised that obesity is a disease process influenced by environmental factors in 
which the traditional weight loss methods of dieting and exercise need to be supplemented by 
therapeutic products (S. Parker, "Obesity Trends and Treatments", Scrip Reports, PJB 
1 0 Publications Ltd, 1 996). 

Whether someone is classified as overweight or obese is generally determined on the basis 
of their body mass index (BMI) which is calculated by dividing body weight (kg) by height 
squared (m 2 ). Thus, the units of BMI are kg/m 2 and it is possible to calculate the BMI 

1 5 range associated with minimum mortality in each decade of life. Overweight is defined as 
a BMI in the range 25-30 kg/m 2 , and obesity as a BMI greater than 30 kg/m 2 . There are 
problems with this definition in that it does not take into account the proportion of body 
mass that is muscle in relation to fat (adipose tissue). To account for this, obesity can also 
be defined on the basis of body fat content: greater than 25% and 30% in males and 

20 females, respectively. 



As the BMI increases there is an increased risk of death from a variety of causes that is 
independent of other risk factors. The most common diseases with obesity are 
cardiovascular disease (particularly hypertension), diabetes (obesity aggravates the 
25 development of diabetes), gall bladder disease (particularly cancer) and diseases of 
reproduction. Research has shown that even a modest reduction in body weight can 
correspond to a significant reduction in the risk of developing coronary heart disease. 

Compounds marketed as anti-obesity agents include Orlistat (Reductil®) and Sibutramine. 
30 Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to produce a high 
incidence of unpleasant (though relatively harmless) side-effects such as diarrhoea. 
Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase blood pressure 
and heart rate in some patients. The serotonin releaser/reuptake inhibitors fenfluramine 
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(Pondimin®) and dexfenfluramine (Redux™) have been reported to decrease food intake 
and body weight over a prolonged period (greater than 6 months). However, both products 
were withdrawn after reports of preliminary evidence of heart valve abnormalities 
associated with their use. There is therefore a need for the development of a safer anti- 
obesity agent. 



There now exists extensive pre-clinical and clinical data supporting the use of CBi receptor 
antagonists / inverse agonists for the treatment of obesity. 

10 Preparations of marijuana (Cannabis sativa) have been used for over 5000 years for both 
medicinal and recreational purposes. The major psychoactive ingredient of marijuana has 
been identified as A 9 -tetrahydrocannabinol (A 9 -THC), one of a member of over 60 related 
cannabinoid compounds isolated from this plant. It has been demonstrated that A 9 -THC 
exerts its effects via agonist interaction with cannabinoid (CB) receptors. So far, two 

15 cannabinoid receptor subtypes have been characterised (CBi and CB 2 ). The CBi receptor 
subtype is found predominantly in the central nervous system, and to a lesser extent in the 
peripheral nervous system and various peripheral organs. The CB 2 receptor subtype is 
found predominantly in lymphoid tissues and cells. To date, three endogenous agonists 
(endocannabinoids) have been identified which interact with both CBi and CB 2 receptors 

20 (anandamide, 2-arachidonyl glycerol and noladin ether). 



Genetically obese rats and mice exhibit markedly elevated endocannabinoid levels in brain 
regions associated with ingestive behaviour (Di Marzo et al. 2001 Nature 410: 822 - 825). 
Furthermore, increased levels of endocannabinoids are observed upon the fasting of 
25 normal, lean animals (Kirkham et al., British Journal of Pharmacology 2002, 136(4) 550- 
557). Exogenous application of endocannabinoids leads to the same physiological effects 
observed with A 9 -THC treatment, including appetite stimulation (Jamshida et al., British 
Journal of Pharmacology 2001, 134: 1151-1154), analgesia, hypolocomotion, hypothermia, 
and catalepsy. 

30 

CB! (CB, 7 ') and CB 2 (CB 2 V ") receptor knockout mice have been used to elucidate the 
specific role of the two cannabinoid receptor subtypes. Furthermore, for ligands such as 
A 9 -THC which act as agonists at both receptors, these mice have allowed identification of 



WO 2004/096763 PCT/GB2004/001831 

3 

which receptor subtype is mediating specific physiological effects. CBi V ", but not CB 2 7 ", 
mice are resistant to the behavioural effects of agonists such as A 9 -THC. CB^' animals 
have also been shown to be resistant to both the body weight gain associated with chronic 
high fat diet exposure, and the appetite-stimulating effects of acute food deprivation. 

5 

These findings suggest a clear role for both endogenous and exogenous cannabinoid 
receptor agonists in increasing food intake and body weight via selective activation of the 
CBj receptor subtype. 

10 The therapeutic potential for cannabinoid receptor ligands has been extensively reviewed 
(Exp. Opin. Ther. Pat. 1998, 8, 301-313; Exp. Opin. Ther. Pat. 2000, 10, 1529-1538; 
Trends in Pharm. Sci. 2000, 21, 218-224; Exp. Opin. Ther. Pat. 2002, 12(10), 1475-1489). 

At least one compound (SR-141716A) characterised as a CBt receptor antagonist / inverse 
1 5 agonist is known to be in clinical trials for the treatment of obesity. 

WO 00/15609, WO 01/64632, WO 01/64633 and WO 01/64634 disclose azetidine 
derivatives as CBj receptor antagonists. WO 02/28346 discloses the association of an 
azetidine derivative asaCB, receptor antagonist, and sibutramine, for the treatment of 
20 obesity. 

There remains a medical need for low molecular weight CBi receptor antagonists / inverse 
agonists with pharmacokinetic and pharmacodynamic properties making them suitable for 
use as pharmaceutical agents. There also remains a medical need for new treatments of 
25 disorders mediated by the CBi receptor, particularly eating disorders, and particularly 
obesity. The object of the present invention is to provide such pharmaceutical agents and 
treatments. 



It has now been found that certain azetidine- 1-carboxamides show unexpected efficacy as 
anti-obesity agents. Compounds of this general formula were previously described in WO- 
A-99/37612 for the treatment of anxiety and epilepsy. These azetidine- 1-carboxamides 
have been shown to selectively bind to the CB, receptor subtype with high affinity. Such 
compounds have been shown to dose-dependently block the effects of an exogenously 
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ipplied cannabinoid receptor agonist (eg ? 9 -THC) in mice. Furthermore, such compounds 
lave been shown to reduce food intake and body weight gain in both rat and mouse models 



R is hydrogen or alkyl; 
10 or a pharmaceutically acceptable salt or prodrug thereof, 

wherein at least one of R 1 and R 2 has a non-hydrogen substituent in the ortho-position(s) 
thereof relative to the point of attachment to the [-CH-O-] group. 

The active compounds of formula (I) are antagonists and/or inverse agonists at the 
15 cannabinoid- 1 (CB,) receptor and are useful for the treatment, prevention and suppression 
of diseases mediated by the CBi receptor. The invention is concerned with the use of these 
compounds to selectively antagonise the CBi receptor and, as such, in the treatment of 
obesity and other disorders. 

10 Reference in the present specification to an "alkyl" group means a branched or unbranched, 
cyclic or acyclic, saturated or unsaturated (e.g. alkenyl (including allyl) or alkynyl (including 
propargyl)) hydrocarbyl radical. Where cyclic or acyclic the alkyl group is preferably Ci to 
C12, more preferably Q to Q (such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert- 
butyl, sec-butyl, pentyl, isopentyl, hexyl, heptyl, octyl). It will be appreciated therefore that 

15 the term "alkyl" as used herein includes alkyl (branched or unbranched), alkenyl (branched or 
unbranched), alkynyl (branched or unbranched), cycloalkyl, cycloalkenyl and cycloalkynyl. 
A cyclic alkyl group may also be a mono-bridged or multiply-bridged cyclic alkyl group. In a 
preferred embodiment, a cyclic alkyl group is preferably C 3 to C n , more preferably C 5 to C 8 
and an acyclic alkyl group is preferably Q to C 10 , more preferably C, to C 6 , more preferably 



of feeding behaviour. 



5 According to the present invention, there is provided a compound of formula (I) 
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methyl, ethyl, propyl (n-propyl or isopropyl), butyl (n-butyl, isobutyl, tertiarybutyl or sec- 
butyl) orpentyl (including n-pentyl and iso-pentyl), more preferably methyl. 

As used herein, the term "lower alkyl" means a branched or unbranched, cycUc or acyclic, 
5 saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocarbyl radical wherein said cyclic 
lower alkyl group is C 5 , C 6 or C 7 , and wherein said acyclic lower alkyl group is Q, Q, C 3 or 
C 4 . It will be appreciated therefore that the term "lower alkyl" as used herein includes lower 
alkyl (branched or unbranched), lower alkenyl (branched or unbranched), lower alkynyl 
(branched or unbranched), cycloloweralkyl, cycloloweralkenyl and cycloloweralkynyl. 
10 Preferably, a lower alkyl group is preferably selected from methyl, ethyl, propyl (n-propyl or 
isopropyl) or butyl (n-butyl, isobutyl, tertiary-butyl or sec-butyl), more preferably methyl. 

Reference in the present specification to an "aryl" group means a mono or bicyclic aromatic 
group, such as phenyl or naphthyl, and preferably a mono-cyclic aromatic group. 

15 

Reference in the present specification to a "heteroaryl" group means an aromatic group 
containing one or more heteroatoms, preferably 1, 2 or 3 heteroatoms, preferably 1 or 2 
heteroatoms. Preferably the heteroatoms are selected from O, S and N, preferably from O and 
N. Preferably the heteroaryl group comprises 5 or 6-membered ring systems. The heteroaryl 
20 group is preferably a monocyclic or bicyclic ring system, preferably monocyclic. Examples 
include tbienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, tbiazolyl, isothiazolyl, oxazolyl, 
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, quinolinyl, isoquinolinyl, benzofuranyl and 
isobenzofuryl. 

25 Reference in the present specification to a non-aromatic heterocylic group is to a saturated or 
partially unsaturated 4, 5, 6 or 7-membered ring containing 1, 2 or 3 heteroatoms selected 
from N, O and S, preferably 1 or 2 heteroatoms, preferably selected from N and O. Examples 
include piperidinyl, morpholinyl, piperazinyl and pyrrolidinyl. 

30 The alkyl, aryl and heteroaryl groups may be substituted or unsubstituted. In one embodiment, 
only the alkyl, aryl and heteroaryl groups defined herein as R 1 to R 16 may be substituted. 
Where R 7 and R 8 together form a 5 or 6-membered ring, the ring may be substituted or 
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unsubstituted. Where substituted, there will generally be 1 to 3 substituents present, 
preferably 1 or 2 substituents. Substituents may include: 

carbon containing groups such as 
alkyl 

aryl, arylalkyl (e.g. substituted and unsubstituted phenyl, substituted and 
( unsubstituted benzyl); 

halogen atoms and halogen containing groups such as 

haloalkyl (e.g. trifluoromethyl); 

oxygen containing groups such as 

alcohols (e.g. hydroxy, hydroxyalkyl, (aryl)(hydroxy)alkyl), 

ethers (e.g. alkoxy, alkoxyalkyl, aryloxyalkyl), 

aldehydes (e.g. carboxaldehyde), 

ketones (e.g. alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, 

arylalkylcarbonyl, arylcarbonylalkyl), 

acid s (e.g. carboxy, carboxyalkyl), 

acid derivatives such as esters 

(e.g. alkoxycarbonyl, alkoxycarbonylalkyl, 
alkylcarbonyloxy, alkylcarbonyloxyalkyl) 
and amides 

(e.g. aminocarbonyl, mono- or dialkylaminocarbonyl, 
aminocarbonylalkyl, mono- or 

dialkylaminocarbonylalkyl, arylaminocarbonyl); 

nitrogen containing groups such as 

amines (e.g. amino, mono- or dialkylamino, aminoalkyl, 

mono- or dialkylaminoalkyl), 

azides, 

nitrites (e.g. cyano, cyanoalkyl), 

nitro; 

sulphur containing groups such as 

thiols, thioethers, sulphoxides and sulphones 

(e.g. alkylthio, alkylsulfinyl, alkylsufonyl, 
alkylthioalkyl, alkylsulfinylalkyl, 
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alkylsulfonylalkyl, arylthio, arylsulfinyl, arylsulfonyl, arylthioalkyl, arylsulfinylalkyl, 

arylsulfonylalkyl); 

and heterocyclic groups containing one or more, preferably one, heteroatom, 

(e.g. thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, 
thiazolyl, isothiazolyl, oxazolyl, pyrrolidinyl, 
pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, 
tetrahydrofuranyl, pyranyl, pyronyl, pyridyl, pyrazinyl, 
pyridazinyl, piperidyl, piperazinyl, morpholinyl, 
tbionaphthyl, benzofuranyl, isobenzofuryl, indolyl, 
oxyindolyl, isoindolyl, indazolyl, indolinyl, 7- 
azaindolyl, isoindazolyl, benzopyranyl, coumarinyl, 
isocoumarinyl, quinolyl, isoquinolyl, naphthridinyl, 
cinnolinyl, quinazolinyl, pyridopyridyl, benzoxazinyl, 
quinoxadinyl, chromenyl, chromanyl, isochromanyl 
and caibolinyl). 

Where an aryl group is phenyl, the phenyl may be substituted by adjacent substituents 
forming a 5 or 6 membered saturated ring optionally containing 1 or 2 heteroatoms, 
preferably selected from N, O and S, preferably from N and O. Where the saturated ring 
contains 2 nitrogen atoms, the ring is preferably a 6-membered ring. Where the saturated 
ring contains 2 oxygen atoms, the ring may be a 5- or 6-membered ring. Examples include 
2,3-dihydrobenzo[b]furan-7-yl, 2,3-dihydrobenzo[b]thiophen-6-yl, 1,2,3,4- 

tetrahydronaphthalen-5-yl, 2,3-dihydrobenzo[l,4]dioxin-6-yl and 1,2,3,4- 
tetrahydroisoquinolin-8-yl. 



Preferred substituents include alkyl (including haloalkyl), alkoxy (including haloalkoxy), aryl, 
nitrile or halo. Preferred halogen-containing groups include trifluoromethyl. 

As used herein, the term "alkoxy" means alkyl-O- and "alkoyl" means alkyl-CO-. 

As used herein, the term "halogen" means a fluorine, chlorine, bromine or iodine radical, 
preferably a fluorine or chlorine radical. 
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The compounds of formula (I) may exist in a number of diastereomeric and/or enantiomeric 
forms. Unless otherwise stated, reference in the present specification to "a compound of 
formula (I)" is a reference to all stereoisomeric forms of the compound and includes a 
reference to the unseparated stereoisomers in a mixture, racemic or non-racemic, and to each 
5 stereoisomer in its pure form. 

In the compounds of formula (I), preferably R 1 and R 2 are independently selected from 
substituted or unsubstituted phenyl or naphthyl (preferably phenyl), more preferably 
substituted phenyl or naphthyl (preferably phenyl), more preferably phenyl or naphthyl 
10 (preferably phenyl) having 1 to 3 substituents and most preferably phenyl or naphthyl 
(preferably phenyl) having 1 or 2 substituents. In one embodiment the substituent groups are 
selected from halogen and haloalkyl (particularly trifluoromethyl). Preferably R 1 and R 2 are 
selected from mono-cyclic aromatic groups. 

15 In a preferred embodiment of the compounds of formula (I), R l and R 2 are independently 
selected from a group of formula: 



R 4 




wherein R 4 , R 5 and R 6 are independently selected from hydrogen, halo, alkyl (including 
haloalkyl), thioalkyl, alkoxy (including haloalkoxy), alkylsulfonyl, amino, mono- and di-alkyl 

20 amino, mono- and di-aryl amino, alkylarylamino, aminoalkyl, alkylaminoalkyl, 
dialkylaminoalkyl, NR 14 C(0)R 15 , NR ,4 S0 2 R 16 , COOR 15 , OC(0)R 16 , CONR 7 R 8 and 
S0 2 NR 7 R 8 , wherein R 7 and R 8 are independently selected from hydrogen and alkyl or may 
form a 5 or 6 membered ring optionally containing 1 or 2 additional heteroatoms selected 
from N, O and S; and wherein R 14 is selected from H and lower alkyl (preferably H), R 15 is 

25 selected from H, alkyl, aryl and heteroaryl (preferably alkyl, preferably lower alkyl) and R 16 is 
selected from alkyl, aryl and heteroaryl (preferably alkyl, preferably lower alkyl). The groups 
R 1 and R 2 may be the same or different, and in one embodiment are different 
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Where R 4 , R 5 and R 6 are selected from halo, the halo group is preferably fluoro, chloro, 
bromo or iodo, preferably chloro or bromo. Where R 4 , R 5 and R 6 are selected from alkyl, 
thioalkyl, alkoxy and alkylsulfonyl, the alkyl is preferably selected from lower alkyl, and 
5 preferably from methyl and ethyl, preferably methyl. Where R 4 , R s and R 6 are selected from 
aminoalkyl, alkylaminoalkyl and dialkylaminoalkyl, the alkyl is preferably selected from 
lower alkyl, and preferably from methyl and ethyl, preferably methyl. Where R 4 R 5 and R 6 
are selected from dialkylaminoalkyl, the dialkylamino fragment is preferably selected from 
cychcamino, preferably from morpholino and piperazino. Where R 4 , R 5 and R 6 are selected 

10 from haloalkyl, the alkyl is preferably methyl, and the R 4 , R 5 or R 6 group is preferably 
trifluoromethyl. Where R 4 , R 5 and R 6 are selected from haloalkoxy, the alkyl is preferably 
methyl and the R 4 , R 5 or R 6 group is preferably selected from trifluoromethoxy or 
difluoromethoxy, preferably difluoromethoxy Preferably one or two of R 4 , R 5 and R 6 are 
hydrogen. At least one of the R 1 and R 2 groups has a non-hydrogen substituent in the ortho- 

15 position(s). The R 1 or R 2 groups may independently have one or two non-hydrogen 
substituents in the ortho position(s) relative to the point of attachment to the [-CH-O-] group. 
Preferred ortho-substituents include halo and haloalkyl, as described herein. Particularly 
preferred ortho-substituents are chloro and trifluoromethyl, particularly trifluoromethyl. 

20 Where R 7 and R 8 form a 5- or 6-membered ring, the ring is preferably 6-membered, and is 
preferably saturated or partially saturated, preferably saturated. Where the ring contains 
additional heteroatoms, these are preferably selected from N and O. Preferably there are 0 or 
1 additional heteroatoms. 



25 In the compounds of formula I, R 3 is selected from hydrogen or alkyl, preferably alkyl. 

Where R 3 is selected from alkyl, preferably R 3 is lower alkyl, and preferably methyl, ethyl, 
propyl and butyl as described above. The alkyl group may be substituted or unsubstituted, 
and in one embodiment is substituted. One or two substituent groups may be present, 
30 preferably one substituent group. Preferred substituents are those referred to hereinabove, 
particularly hydroxy, alkoxy, thioalkyl, amino, mono- and dialkyl amino, alkoxycarbonyl, 
aryl (preferably phenyl), and heterocyclic groups including both heteroaryl and non-aromatic 
heterocyclic groups. Where R 3 is an acyclic alkyl group, it may be substituted by a cyclic 



WO 2004/096763 PCT/GB2004/001831 

10 

alkyl group; and where R 3 is a cyclic alkyl group it may be substituted by an acyclic alkyl 
group. Where the substituent group is heteroaryl, the heteroaryl preferably is a 5- or 6- 
membered ring containing one or more N, O or S atoms, and preferred groups include 
thiophenyl, furanyl, isoxazolyl, thiazolyl and benzothiophenyl. Other preferred substituent 
5 groups include dihydrobenzofuranyl, dihydrobenzodioxinyl, tetrahydrofuranyl, pyrrolidinyl, 
oxopyrrolindyl and benzodioxolyl. 

In one embodiment, R 3 is selected from : 

10 -(chrVch^cr 10 ^ 1 ^ 2 

wherein n is 0 or 1; 
m is 0, 1, 2 or 3; 

R 9 , R 10 , R 11 and R 12 are selected from hydrogen, alkyl (preferably lower alkyl), hydroxy, 
alkoxy (preferably lower alkoxy), thioalkyl (preferably thio lower alkyl), amino, mono- and 
15 di-alkyl amino (preferably lower alkyl amino), alkoxycarbonyl (preferably lower alkoxy 
carbonyl) and R 13 ; 

wherein R 13 is selected from aryl, heteroaryl and non-aromatic heterocyclic optionally 
substituted by one or more (preferably 1 or 2, preferably 1) groups preferably selected from 
alkyl (preferably lower alkyl, preferably methyl), halogen (preferably fluoro, chloro and 
20 bromo), alkoxy (preferably lower alkoxy, preferably methoxy), oxo, aryl, heteroaryl and non- 
aromatic heterocycle. 

Preferably, m is 0 or 1 or 2, preferably 0 or 1, and preferably 0. 
25 Preferably, n is 0. 

In one embodiment, at least one and more preferably two of R 10 , R n and R 12 are selected 
from hydrogen. In a further embodiment, at least one and more preferably at least two of R 10 , 
R"andR 12 are selected from methyl. 



30 



In a further embodiment, R 3 is selected from cyclic alkyl, including cyclopentyl, cyclohexyl, 
norbornanyl and adamantyl, preferably cyclopentyl and cyclohexyl. 
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Preferred R 3 groups are tertiary butyl, sec-butyl, isobutyl, isopropyl, n-propyl and ethyl, 
particularly tertiary butyl, isobutyl, sec-butyl and isopropyl, and particularly tertiary butyl. 

Preferred compounds are as follows: 

3-(2,4,4 , -ttcmoroberi2^ydiyloxy)-N-(tert-butyl)azetidme-l-carboxamide 

3-(2,4'-dicWoroberi2hya^loxy)-N-(ethylpropionate-2-yl)azetid m e-l-carboxamide 

3-(2,4'-dicWoroben2hydrylOxy)-N-(tert-buryl)azetidine-l-carboxamide 

3-(2,4 , -dicMorobenzhydryloxy)-N-(2-tMophen-2-yle m yl)azetidme-l-carbox^ 

3-(2,4 , -dichloroberi2iiydryloxy)-N-[ethyl4-(methyltWo)butyrate-^ 
carboxamide 

3-(2,4Michlorobenzhydryloxy)-N-(cyclopropylmemyl)azetidme-l-carboxarmde 

3-(2,4VdicMorobenzhydryloxy)-N-(2,3-dto^^ 

carboxamide 

3-(2,4MicMorobenzhydryloxy)-N-(2,^ 

3-(2,4'-dicMorobenzhydryloxy)-N-(2,3-Dihydro-berizo[l,4]dioxin-2-yl-memyl)azetid^ 
carboxamide 

3-(2,4'-dicmorobenzhydryloxy)-N-(5-memyl-isoxazol-3-yl-memyl)azeti(nne-l^ 

3-(2,4 , -dichlorobenzhydryloxy)-N-[(R)-sec-butyl]azetidine-l-carboxamide 

3-(2,4'-dicMorobenzhydryloxy)-N-(2-bromotmophen-3-yl-memyl)azetid^ 

3-(2,4 , -dicmorobenzhydryloxy)-N-[(S)-sec-butyl]azetidine-l-carboxamide 
3-(2,4'-dicMorobenzhydryloxy)-N-(^ 

3-(2,4'-dicWoroben2liydryloxy)-N-(2-memoxyphenylmemyl)azetidine-l-carb 
3-(2,4'-dicWoroberizhydryloxy)-N-(2-iuranylmemyl)azetidme-l-carboxam^ 
3-(2,4'-dichlorobenzhyd^loxy)-N-(3-ethoxypropyl)azetidine-l-carboxamide 
3-(2,4 , -dicMoroberizhyd^loxy)-N-(2-tetrahyd^oiui^ylme^ 

3-(2,4*-dicmorobenzhydryloxy)-N-(exo-2-norbomanyl)azetidine-l-carboxamide 

3-(2,4'-dicMorobenzhydryloxy)-N-(l-phenylpropyl)azetidine-l-caiboxamide 

3-(2,4'-dichlorobenzhyo^loxy)-N-[(R)-a-memylbenzyl]azetidine-l-carboxamide 
3-(2,4'-dicMorobenzhyd^loxy)^ 

3-(2,4^dicWorobenzhydryloxy)-N-[(S)-l-(3-memoxyphenyl)emyl]a2etidme-l-c^ 
3-(4,4'-dichlorobenzhydryloxy)-N-(l-adamantyl)azetidine-l-carboxamide 
3-(4,4'-dicWorobenzhydiyloxy)-N-(ben Z o[b]tmophen-2-yl-memyl)azeti 
3-(2,2'-dicmorober 1 2hydiyloxy)-N-(l-adamantyl)azetidine-l-carboxamide 
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3-(4,4^dibromoben2iiydryloxy)-N-(tert-butyl)azetidine-l-carboxaniide 

S^^'-dibromobenzhydiyloxy^N-Cl-adamantyOazetidine-l-carboxamide 
H2-(trifluoromemyl)-4'-cM(^ 

3-[2<trifluoromethylM'-cMorobenzhydryloxy]-N-(n-propyl)aze^ 
3-[2<MfluoromethylM'-cWo^ 

3-[2-(trifluoromethyl)^'-cWorobenzhydryloxy]-N<n-butyl)a2etidine-^ 
3-[2-(trifluoromethyl)^'-cWoroben2iydryloxy]-N-(sec-butyl)azetid^ 

3-[2-(trifluoromethyl)-4'-cWoroben2hydryloxy]-N-(ethylpropionate-3-yl)azetidm 
carboxamide 

3-[2-(trifluoromefoyl)-4'-cmo^ 
1 -carboxamide 

3-[2-(trifluoromemyl)-4'-cWorobenzhydryloxy]-N-(emyl)azetidme-l-c^boxa^ 

3-[2-(trifluoromemyl)-4'-cMorobenzhydryloxy].N-[(S)-a-memyl-benzyl]azetidme-^ 
carboxamide 

3-[2<trifluoromemyl)-4 , -cmorobenzhydryloxy]-N-(2,2,4-trimemylpent-4- 
carboxamide 

3-[2<trifluoromemylM'-cWorobenzhydryloxy]-N-(cyclopentyl)azetidme-l^ 

3-(2,4 I -dichloroben Z hydryloxy)-N-(2,2,4-Mmemylpent-4-yl)azetidme-l-car^ 

3-(2,4^dicWoroben2hydryloxy)-N-(2-memylbut-2-yl)azetidme-l-carboxamide 

S-p-Ctrifluoromemy^'-fluoro^'-bro^ 

carboxamide 

3-[2-(trifluoromemyl)-4'-(memyltWo)ben2±iydryloxy]-N<tert-butyl)^ 

S-p-CtrifluoromemylHHmemyltmo^en^ydryloxyl-N-^^^ 

3-[2-(trifluoromemyl)-4Hmemyltmo)benzhydryloxy]-N<sec-bu^ 

3-[2-(trifluoromemyl)-4'-(memylmio)benzhydryloxy]-N-(benzyl)azetidme^ 

3-[2-(trifluoromemyl)-4-fluoro-4'-cWorobenzhydiyloxy]-N-(tert-butyl)a^ 
carboxamide 

3-[2-(trifluoromemyl)-4-fluoro-4^^^ 
carboxamide 

S-^-CtrifluoromemylJ^-fluoro^'-cWorobenzhydryloxyJ-N-Csec-butyOazetidine-l- 
carboxamide 

3-[2-(trifluoromemyl)-4-fluoro-4'-cWorobenzhydryloxy]-N-(cyclohexyl)azetidine-^ 
carboxamide 
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3-[2KWfluoromethylM-fluoro^'-cMoro 

3-[2-(trifluoromemyl)ben2kydryloxtf 

3-[2-(trifluoromethyl)benzhyd^^ 

3-[2-(ttfluorome%l)benzhydiyloxy]-N-(sec-butyl)azetidine-l-carboxamide 

3-[2-(trifluoromethyl)benzhydryloxy]-N-(cyclohexyl)azetidine-l-carboxamide 

3-[2-(Mfluoromethyl)benzhydryloxy]-N-(benzyl)azetidine-l-carboxamide 

3-[2-(trifluoromethylM4trifluorometo 

carboxamide 

3-[2-(trifluoromethyl)-4'-(trifluoromethoxy)benzhydryloxy]-N-(iso-propyl)azetid^ 
carboxamide 

3-[2-(trifluoromethyl)^'-(trifluoromethoxy)benzhydryloxy]-N-(sec-butyl)a^^^ 
carboxamide 

3-[2-(trifluorometoylM4trifluorometooxy)be 
carboxamide 

S-PKtrimxoromemylM'-cMorobenzhy^^ 
3-[2-(trimioromemyl)-4'-cMorobenzhy^ 

3-[2-(trifluoromemyl)-4'-cWorobenzhydryloxy]-N-(tert-amyl)azetidme-l-carboxa^ 
S-P-CMfluoromemylM'-memylben^^^ 

3-[2-(Mfluoromemyl)-4'-memylbenzhydryloxy]-N-(tert-butyl)a2etid^ 

3-[2-(trifluoromemyl)^'-memylbenzhydryloxy]-N-(cyclohexyl)azetidine-l-carb 

3-[2-(trifluoromemyl)^'-memoxyben2hydryloxy].NKl-adamantyl)azetidine^ 

3-[2-(trifluoromemyl)^'-memoxyben2hydryloxy]-N<tert-butyl)azetid^ 
342KrtmioromemylM'-fluoroben2%^ 

3-[2-(trifluoromemylMVfluorobenz^^^ 

3-[2-(trifluoromethyl)^'-fluorobenzhydiryloxy]-N-(cyclohexyl)azetidine-l-^ 

3-[2-(Mfluoromemyl)^'-cWorobenzhydryloxy]-N-(allyl)azetidme-l-carboxamide 

S-p-CtrifluoromethylMHme&yltmo^ 

carboxamide 

3-[2-(trifluoromethyl)-4 , -(memyltmo)benzhydryloxy]-N-(cyclohexyl)azetidme^ 
carboxamide 

3-[2-(trifluoromethyl)^'-(difluoromethoxy)benzhydryloxy]-N-(tert-butyl)^^ 
carboxamide 

3-[2-(trifluoromemylM'-(difluorometo 
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carboxamide 

3 -[2-(trifluoromethylM'-(difluorome 1 . 

carboxamide 

3-[2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydryloxy]-N-(cyclohexyl)azetidine-l- 
carboxamide 

3-[2-(trifluoromemylH'-(dijQuoromemoxy)ben2hydryloxy]-N-(aUyl)azetidine-l- 
carboxamide 

S-P-CtrifmoromethylM'-fluorobenzty^ 
3-[2-(trifluorometoylM'-fluorobenz^ 

3-[2-(trifluoromemylH'-fluorobenzhydryloxy]-N-[(S)-a-memylbenzyl]azetidine-l- 
cafboxamide 

3-[2-(1xirluoromemyl)-2 , -fluoro-4 , -(l-piperidmyloxomemyl)ben2hydryloxy]-N-0^ 
butyl)azetidine- 1 -carboxamide 

3-[2-(trifluoromemyl)-2'-fluorobenzhydryloxy]-N-(tert-butyl)azetidme-l-<^ and 
3-[(R*)-2-(Mfluoromemyl)-4'-cWoroben2hydryloxy]-N-(tert-butyl)azetidme-l-carboxamide 

Particularly preferred compounds are as follows: 

3-(2,4,4'-tricWorobenzhydiyloxy)-N-(tert-butyl)azetidine-l-carboxamide 

3-(2,4 , -dicMoroben2bydryloxy)-N-(tert-butyl)azetidine-l-carboxarnide 

3-(2,4 , -dicWoroben2hyd^loxy)-N-(2-thiophen-2-ylethyl)azetidine-l-carboxam^ 

3-(2,4 , -dichlorobenzhydryloxy)-N-(cyclopropylmethyl)azetidine-l-carboxamide 

3-(2,4'-dicMorobenzhydryloxy)-N-(2,3-dmydrob^ 

carboxamide 

3-(2,4 , -dichlorobenzhydryloxy)-N-(2,5-dimethylmran-3-yl-memyl)azetidme-l-c 

3-(2 9 4'-dicWorobeiizhydryloxy)-N-(2,3-Dmydro-benzo[l,4]dioxm-2-yl-methyl)azetid^ 
carboxamide 

3-(2,4 , -dicWorobenzhydryloxy)-N-(5-metnyl-isoxazol-3-yl-methyl)azetidine-l-carboxamide 

3-(2,4'-dicWorobenzhydryloxy)-N-[(R)-sec-butyl]azetidine-l-carboxamide 

3-(2^'-dicMoroben2%diyloxy)-N-(2-brom^ 

3-(2,4 , -dicWorobenzhydryloxy)-N-[(S)-sec-butyl]azetidine-l-carboxamide 
3-(2,4'-dicMorobenzhydryloxy)-N-(thiophen-3-yl-methyl)azetidine-l-carboxamide 
3<2,4 , -dicWorobenzhydryloxy)-N-(2-memoxyphenylmethyl)azetidine-l-carboxamide 
3-(2,4 , -dicWorobenzhydryloxy)-N-(2-furanylmetbyl)azetidine-l-carboxamide 
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3-(2 5 4'-dichlorobenzhydryloxy)-N<3-ethoxypropyl)azetidine-l-carboxamide 
3-(2,4'-dicbJorobenzhydry^ 

3-(2,4^dicmoroben2hydiyloxy)-N<exo-2-norbomanyl)a2etidine.l.carboxaniide 

3-(2,4'-dicbJoroben2Jiydiyloxy)-N-(l-phenylpropyl)a2etidine-l-carboxainide 

3<2,4^dicbJoroben Z hydiyloxy)-N-[(R)-a-methylbenzyl]azetidine-l-carboxamide 
M2,4'-dicmoroben 2 hyd.yloxy)^^^^ 

MWicworobenzhydry^^ 

3-[2-(Mfluoromethyl)^^cWorobenzhydryloxy]-N-(n-butyl)azetidine-l-carbox^ 

3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-N-(se C -butyl)azetidine-l^ 
3-[2-(trifluoromethyl)-4'-cMorob^^ 

3-[2Ktrifluoromemyl)-4'-cMoroben^^ 
carboxamide 

3-[2Ktrifluoromemyl)-4 , -cmorobenzhydryloxy]-NK2,2,4-trime^ 
carboxamide 

3-[2-(trifluoromefoylM^ 

3-(2,4'-dicMoroben2hydryloxy)-N<2,2,4-MmemylpenM-yl)azetidme-l-carb 
3-(2,4 I -dicWorobenzhydiyloxy)-N-(2-memylbut-2-yl)a2etidme-l-carboxaimde 

3-[2-(Mfluoromemyl)-2'-fluoro-4'-bromober^ydryloxy]-N-(tert-^^^ 
carboxamide 

3-[2-(trifluoromemylH4memylthio)benzhydryloxy]^ 

3-[2-(trifluoromemylHHmemylthio)benzhydryloxy]-NKiso-^^^^ 

3-[2KtrifluoromemylH4memylthio)benzhydryloxy]-NKs^^^ 

3-[2KtrifluoromemylHHmemylthio)ber^ydryloxy]-N-(be^^^ 

3-[2-(trifluoromemyl)^-fluoro-4'.cMorobenzhydryloxy]-N-(tert-butyl)^ 
carboxamide 

3-[2-(MfluoromefoylM-fluoro-4'-cm^^^ 
carboxamide 

H2-(trifluoromemylM-fluoro^^ 
carboxamide 

342-(Mfluorometoyl)^fluoro-4'-cMo^ 
carboxamide 

H2-(trifluoromemyl)^fluo^^^ 

3-[2Ktrifluoromethyl)ben2hydryloxy]-N-(tert-butyl)azetidine-l-carboxamide 
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3-[2-(trifluoromethyl)benzhydryloxy]-N-(iso-propyl)azetidine-l-carboxamide 

3-[2-(trifluoromethyl)benzhydryloxy]-N-(sec-butyl)azetidine-l-carboxamide 

3-[2-(Mfluoromethyl)benzhydiyloxy]-N-(cyclohexyl)a2etidine-l-carboxamide 

3-[2-(trifluoromethyl)benzhydryloxy]-N-(benzyl)azetidine-l-carboxamide 

3-[2-(trifmoromemylMXtrifluorome^^ 

carboxamide 

3-[2<MfluoromethylH'-(trifluoro 
carboxamide 

3-[2-(trifluoromemyl)-4Htrifluorometa 
carboxamide 

3-[2-(ttfluoromemyl)-4'-(trifluoromemoxy)benzhydiyloxy]-N-(benzyl)azetidme-l- 
carboxamide 

3-[2-(trifluoromemyl)^^cWorobenzhydryloxy]-N-(l-adamantyl)azetidme-l-carb 

3-[2-(trifluoromemyl)^'-cmorobenzhydryloxy]-N-(cyclohexyl)azetidine-l-c^ 
S-PKtrifluoromemylM'-cMorobenzhy^ 

3-[2-(tffluoromemyl)^'-memylbenzhydryloxy]-NKl-adamantyl)azetidme-l-c^ 

3-[2Ktrifluoromemyl)-4 , -memylben2hydryloxy]-N-(tert-butyl)azetidine^ 

3-[2-(trifluoromemyl)-4'-memylbenzhydryloxy]-N-(cyclohexyl)azetidme^ 

3-[2-(trifluoromemyl)-4'-memoxyben23iydiyloxy]-N-(l-adamantyl)a2etid^ 

3<2-(trifluoromemyl)-4'-memoxybenzh^^ 

3-[2-(trifluoromemyl)-4'-fluoroben2hydryloxy]-N-(l-adamantyl)azetidine^ 
3-[2-(trifluoromemyl)^fluoroben^ 

3-[2-(trifluoromemyl)-4'-fluorobenzhydiyloxy]-N-(cyclohexyl)azetidine-^ 
3-[2-(trifluoromemyl)-4'-cWorobenzhydiyloxy]-N-(dlyl)azetidme-l-carboxar^ 

3-[2-(trifluoromethyl)-4'Kmemylthio)benzhydryloxy]-N-(l-adamantyl) 
carboxamide 

3-[2-(trifluoromeftylM'-(memyl^ 

3-[2-(trifluoromemyl)-4'-(difluoromemoxy)ben2hydryloxy]-N-(tert-butyl)azetidme-^ 
carboxamide 

3<2-(trifluoromemyl)-4 , -(difluoromemoxy)benzhydryloxy]-N-(sec-butyl)azetidme-i 
carboxamide 

3-[2-(trifluoromemyl)^'-(difluoromemoxy)ben2^ydryloxy]-N-(iso-propyl)azetidme-l^ 
carboxamide 
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3-[2-(Wfluorome%l)-4Hdifluoro^^^ 
carboxamide 

3 -[2-(trifluoromethylMHdifl™^ 

3-[2-(trifluoromethyl)^'-fluorobenzhydryloxy]-N<sec-butyl)a2etidine^ 

3-[2-(trifluoromethyl)^ t -fluoroben 2 hydryloxy]-N^(S)-a-methylbenzyl]azeti^^ 
carboxamide 

342.(trifluoromethyl)-2'-fluoro^-(l-piperidmyloxomemyl)benzhydr^^ 
butyl)azetidine- 1 -carboxamide 

S-P-Ctrifluoromemyl^-fluorobenzhy^ 

3-[(R*)-2-(trifluoromemyl)-4'-cMorober^hydiyloxy]-N-(tert-butyl)^ 

According to a further aspect of the invention, there is provided for use in therapy a 
compound of formula (I). 

5 According to a further aspect of the invention, there is provided the use of a compound of 
formula (I) in the manufacture of a medicament for the treatment of a disorder mediated by 
CBi receptors. 

According to a further aspect of the present invention there is provided a method of 
10 treatment of a disorder mediated by CB, receptors comprising administration to a subject 
in need of such treatment an effective dose of the compound of formula (I), or a 
pharmaceutically acceptable salt or prodrug thereof. 

The disorders mediated by CB, receptors are selected from psychosis, memory deficit, 
15 cognitive disorders, attention deficit disorder, migraine, neuropathy, neuro-inflammatoty 
disorders including multiple sclerosis and Guillain-Barre syndrome and the inflammatory 
sequelae of viral encephalitis, cerebral vascular injuries, head trauma, anxiety disorders, 
depression, stress, epilepsy, dementia, distonia, Alzheimer's disease, Huntingdon's 
disease, Tourette's syndrome, ischaemia, pain, Parkinson's disease, schizophrenia, 
20 substance abuse disorders especially relating to nicotine, alcohol, and opiates, smoking 
cessation, treatment of nicotine dependance and/or treatment of symptoms of nicotine 
withdrawal, gastrointestinal disorders (such as dysfunction of gastrointestinal motility or 
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diarrhoea), obesity and other eating disorders associated with excessive food intake, and 
associated health complications including non-insulin dependant diabetes mellitus. 

The present invention is particularly directed to psychosis, memory deficit, cognitive 
5 disorders, attention deficit disorder, migraine, anxiety disorders, stress, epilepsy, 
Parkinson's disease, schizophrenia, substance abuse disorders especially relating to 
nicotine, alcohol, and opiates, smoking cessation, treatment of nicotine dependance and/or 
treatment of symptoms of nicotine withdrawal, gastrointestinal disorders (such as 
dysfunction of gastrointestinal motility or diarrhoea), obesity and other eating disorders 
10 associated with excessive food intake, and associated health complications including non- 
insulin dependant diabetes mellitus. 



The present invention is more particularly directed to disorders selected from psychosis, 
schizophrenia, cognitive disorders, attention deficit disorder, smoking cessation, 

15 gastrointestinal disorders (such as dysfunction of gastrointestinal motility or diarrhoea), 
obesity and other eating disorders associated with excessive food intake (including bulimia 
and compulsive eating disorder) and associated health complications including non-insulin 
dependant diabetes mellitus. The present invention is particularly directed to obesity and 
other eating disorders associated with excessive food intake and associated health 

20 complications including non-insulin dependant diabetes mellitus, and particularly to 
obesity and other eating disorders associated with excessive food intake, and especially to 
obesity. 



In an alternative embodiment, the present invention is directed to substance abuse 
25 disorders especially relating to nicotine, alcohol, and opiates, smoking cessation, treatment 
of nicotine dependance and/or treatment of symptoms of nicotine withdrawal, and 
particularly to smoking cessation and the facilitation thereof. 

In a further alternative embodiment, the present invention is directed to gastrointestinal 
30 disorders (such as dysfunction of gastrointestinal motility or diarrhoea). 

In a further alternative embodiment, the present invention is directed to the treatment of 
Parkinson's Disease. 
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The present invention may be employed in respect of a human or animal subject, more 
preferably a mammal, more preferably a human subject. 

5 As used herein, the term "treatment" as used herein includes prophylactic treatment. 

As used herein, the term "prodrug" means any pharmaceutically acceptable prodrug of the 
compound of formula (I). For example, the compound of formula (I) may be prepared in a 
prodrug form wherein a free -OH group is derivatised (for example, via an ester, amide or 
10 phosphate bond) with a suitable group (the group may contain, for example, an alkyl, aryl, 
phosphate, sugar, amine, glycol, sulfonate or acid function) which is suitably labile so as it 
will be removed / cleaved (eg. by hydrolysis) to reveal the compound of formula (I) 
sometime after administration or when exposed to the desired biological environment. 

15 As used herein, the term "pharmaceutically acceptable salt" means any pharmaceutically 
acceptable salt of the compound of formula (I). Salts may be prepared from pharmaceutically 
acceptable non-toxic acids and bases including inorganic and organic acids and bases. Such 
acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic, 
dichloroacetic, furnaric, gluconic, glutamic, hippuric, hydrobromic, hydrochloric, isethionic, 

20 lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic, 
phosphoric, succinic, sulfuric, tartaric, oxalic, p-toluenesulfonic and the like. Particularly 
preferred are hydrochloric, hydrobromic, phosphoric, sulfuric and methanesulfonic acids, and 
most particularly preferred is the methanesulfonate salt Acceptable base salts include alkali 
metal (e.g. sodium, potassium), alkaline earth metal (e.g. calcium, magnesium) and 

25 aluminium salts. 

The compound of formula (I) may be used in combination with one or more additional 
drugs useful in the treatment of the disorders mentioned above, the components being in 
the same formulation or in separate formulations for administration simultaneously or 
30 sequentially. 

Compounds of formula (I) may be prepared according to the reaction scheme (where P is a 
nitrogen protecting group). R 1 , R 2 , and R 3 are as previously described. The ether (IV) may be 



WO 2004/096763 



PCT/GB2004/001831 



20 



formed by reaction of the azetidinol (II) with a benzhydrol (HI, X = OH) with removal of 
water (for example azeotropic removal of water under standard Dean-Stark conditions). The 
ether (TV) may also be formed by reaction of the azetidinol (II) with a benzhydryl group 
substituted with a suitable leaving-group (HI,X= CI, Br, I, mesylate, tosylate) and a strong 
base such as sodium hydride. Formation of the azetidine (V) may be achieved by reaction of 
(IV) with a suitable nitrogen deprotection agent For example, if P is a benzhydryl group, 
then deprotection may be carried out by treatment with 1-chloroethyl chloroformate followed 
by treatment with methanol. The deprotected azetidine (V) can be isolated directly as the 
hydrochloride salt or, upon basification, as the free-base. The urea (I) can be formed by 
reaction of azetidine (V) with an N-alkyl isocyanate, or an N-alkyl carbamoyl chloride and a 
base such as Memylamine or potassium carbonate. Alternatively, the urea may be prepared 
directly from the protected azetidine (IV) without isolation of the intermediate azetidine (V). 
For example, when P is a benzhydryl group, azetidine (TV) may be treated with phosgene 
followed by an amine, R*NH 2 , to give urea (I) directly. Azetidine (V) may also be converted 
to the corresponding carbamoyl chloride (VI) by treatment with, for example, triphosgene. 
This intermediate carbamoyl chloride (VI) may be reacted with an amine, R 3 NH 2 , to give the 
urea (I). 



Reaction Scheme 



HO 
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The invention further provides a pharmaceutical composition comprising an effective amount 
of the compound of formula (I) in combination with a pharmaceutically acceptable carrier or 
excipient and a method of making such a composition comprising combining an effective 
amount of the compound of formula (I) with a pharmaceutically acceptable carrier or 
excipient. 

To further increase efficacy, the composition may contain components such as dextrans 
or cyclodextrins or ether derivatives thereof, which aid stability and dispersion, and 
decrease metabolism of the active ingredient. 



10 



For compositions in which the pharmaceutically acceptable carrier comprises a 
cyclodextrin or an ether derivative thereof, the active ingredient is intimately mixed with 
an aqueous solution of the cyclodextrin or ether derivative thereof, with optional addition 
of further pharmaceutically acceptable ingredients before, during or after said mixing. The 
15 thus obtained solution is optionally lyophilized, and the lyophilized residue is optionally 
reconstituted with water. 

In an embodiment of the present invention, the composition further comprises a buffer 
system, an isotonizing agent and water. 

20 

Compounds of formula (I) may be administered in a form suitable for oral use, for example a 
tablet, capsule, aqueous or oily solution, suspension or emulsion; for topical use including 
transmucosal and transdermal use, for example a cream, ointment, gel, aqueous or oil solution 
or suspension, salve, patch or plaster; for nasal use, for a example a snuff, nasal spray or nasal 

25 drops; for vaginal or rectal use, for example a suppository, for administration by inhalation, 
for example a finely divided powder or a liquid aerosol; for sub-lingual or buccal use, for 
example a tablet or capsule; or for parenteral use (including intravenous, subcutaneous, 
intramuscular, intravascular or infusion), for example a sterile aqueous or oil solution or 
suspension. In general the above compositions may be prepared in a conventional manner 

30 using conventional excipients, using standard techniques well known to those skilled in the art 
of pharmacy. Preferably, the compound is administered orally. 
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For oral administration, the compounds of formula (I) will generally be provided in the form 
of tablets or capsules or as an aqueous solution or suspension. 

Tablets for oral use may include the active ingredient mixed with pharmaceutically acceptable 
5 excipients such as inert diluents, disintegrating agents, binding agents, lubricating agents, 
sweetening agents, flavouring agents, colouring agents and preservatives. Suitable inert 
diluents include sodium and calcium carbonate, sodium and calcium phosphate, and lactose, 
while corn starch and alginic acid are suitable disintegrating agents. Binding agents may 
include starch and gelatin, while the lubricating agent, if present, will generally be magnesium 
10 stearate, stearic acid or talc. If desired, the tablets may be coated with a material such as 
glyceryl monostearate or glyceryl distearate, to delay absorption in the gastrointestinal tract. 

Capsules for oral use include hard gelatin capsules in which the active ingredient is mixed 
with a solid diluent, and soft gelatin capsules wherein the active ingredient is mixed with 
15 water or an oil such as peanut oil, liquid paraffin or olive oil. Alternatively, the active 
ingredient may be mixed with excipients, surfactants or solubilising agents such as Labrafil®, 
Labrasol® or Miglyol®, or appropriate mixtures thereof. 

For intramuscular, intraperitoneal, subcutaneous and intravenous use, the compounds of 
20 formula (I) will generally be provided in sterile aqueous solutions or suspensions, buffered to 
an appropriate pH and isotonicity. Suitable aqueous vehicles include Ringer's solution and 
isotonic sodium chloride. Aqueous suspensions may include suspending agents such as 
cellulose derivatives, sodium alginate, polyvinyl-pyrrolidone and gum tragacanth, and a 
wetting agent such as lecithin. Suitable preservatives for aqueous suspensions include ethyl 
25 and n-propyl p-hydroxybenzoate. 

It will be appreciated that the dosage levels used may vary over quite a wide range depending 
upon the compound used, the severity of the symptoms exhibited by the patient and the 
patient's body weight. 
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The invention will now be described in detail with reference to the following 
pharmacological examples. It will be appreciated that the examples are intended to 
illustrate and not to limit the scope of the present invention. 
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EXPERIMENTAL 
Assay Procedures 

5 

Binding to CB X receptors 

The binding of compounds of Formula I to recombinant human CBi receptors was 
determined in vitro by standard methods, with reference to the procedure described by 
Rinaldi-Carmona et al. (Rinaldi-Carmona, M., Pialot, R, Congy, C, Redon, E., Barth, F., 

10 Bachy, A., Breliere, J. C, Soubre, P., LeFur, G., Life Sci. 1996, 58(15), 1239-1247). 
Membranes were prepared from HEK293 cells expressing recombinant hCBi receptors. 
Binding assays are performed in a total volume of 250 uL, containing [ 3 H]-SR-141716A (1 
nM final concentration), membranes and test compound. Non-specific binding is determined 
using CP55,940 (10 uM). Serial dilutions are performed starting from test compounds as 10 

15 mM solutions in DMSO. Compounds are tested over the concentration range 10" 10 M to 10" 5 
M. Kj values are calculated from IC 5 o values using the Cheng-Prusoff equation. 

The mus-deterrnined activity of compounds of formula (1) is shown in Table 1 . 

20 



Table 1 



Example 


K (hCBj) nM 


1 


4.7 


4 


4.5 


28 


80 


30 


19 


81 


2.3 


94 


1.3 


139 


0.6 


140 


27 
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Blockade of A 9 -THC induced hypolocomotion in mice 

The in vivo activity of compounds of formula (1) was assayed for ability to antagonise the 
reduction in locomotor behaviour induced by acute systemic administration of A 9 -THC in 
male C57B1/6 mice. The procedure was as follows. 

5 

Test compounds are assessed following acute oral or intraperitoneal administration at a 
dose of 30 mg/kg. Each study utilises a between-subjects design (typically n=8) and 
compares the effects of doses of the test agent to those of vehicle and a positive control. 

10 The route of test compound aoministration, drug volume and injection-test-interval are 
dependent upon the compounds used. 10 min before testing, a 3 mg/kg dose A 9 -THC (or 
vehicle) is administered to mice by the i.p. route. Automated boxes (AM-1052 activity 
monitors, Benwick Electronics, Linton Instrumentation) are used to record photocell beam 
breaks as a measure of locomotor activity. The light beams are arranged on a 7 by 4 matrix 

15 on a metal grid. 16 grids are connected in series and Perspex boxes, 20 (width) x 40 
(length) x 20 (height) cm, with a flat perforated, Perspex lid are placed in each grid. Mice 
are placed singly in Perspex boxes and the recording of activity in all 16 boxes starts 
simultaneously. The mice are left undisturbed to explore the novel activity monitor boxes 
for 15 minutes while beam breaks are recorded. 

20 

Locomotor activity data are subjected to one-way analysis of variance (ANOVA) with 
drug treatment as a between-subjects factor. A significant main effect is followed up by 
the performance of Dunnett's test in order to assess which treatment mean(s) are 
significantly different from the control mean. Significant differences between the vehicle / 
25 A 9 -THC group and Test compound / A 9 -THC groups are assessed by Newman-Keuls test. 
All statistical analyses were performed using Statistica Software, Version 6.0 (Statsoft 
Inc.) and Microsoft Excel 7.0 (Microsoft Corp.). 
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The thus-determined activity of compounds of formula (I) is shown in Table 2. 
Table 2 



Example Active dose (mg/kg), route 
1 30, p.o. 
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4 30,^.0. 
81 30, p.o. 

94 30, p.o. 



Regulation of feeding behaviour 

The in vivo activity of compounds of formula (1) was assayed for ability to regulate 
feeding behaviour by measuring food consumption in male food-deprived Lister-hooded 
5 rats as follows. 



Test compounds are assessed following acute administration. Each study utilises a 
between-subjects design (typically n=8) and compares the effects of doses of the test agent 
to those of vehicle and a positive control. 

10 

The anorectic drug sibutramine, or the reference CB X receptor antagonist, SR141716A, 
normally serves as a positive control. The route of drug administration, drug volume and 
injection-test-interval are dependent upon the compounds used. The injection-test-interval 
is the time between dosing and food re-presentation. Typically, animals are fasted such that 

15 at the time of food re-presentation food has been withdrawn for an 18-hour period. Food 
consumption is assayed at pre-determined time points (typically 1, 2 and 4 hours after 
administration). Food intake data are subjected to one-way analysis of variance (ANOVA) 
with drug as a between-subjects factor. A significant main effect is followed up by the 
performance of Dunnett's test in order to assess which treatment mean(s) are significantly 

20 different from the control mean. All statistical analyses were performed using Statistica 
Software, Version 6.0 (Statsoft Inc.) and Microsoft Excel 7.0 (Microsoft Corp.). 

The thus-determined activity of compounds of formula (I) is shown in Table 3. 



25 Table 3 



Example M.E.D (mg/kg), route 

1 30,p.o. 

4 30, p.o. 

81 3, p.o. 

94 10,^.0. 
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139 l, p .o. 



Analytical Chemistry Procedures 



5 HPLC 

LC (50/80) refers to elution of a sample through an XTERRA RP18 (50 mm x 4.6 mm) 5 um 
column under gradient conditions. The initial eluent comprises 50% Methanol (pump-A) and 
50% of a 10 mM aqueous ammonium acetate solution containing 5% IPA (pump-B) at a flow 
rate of 2 mL/min. After 1 min, a gradient is run over 5 min to an end point of 80% pump-A 
1 0 and 20% pump-B, which is isocratically maintained for a further 3 min. UV peak detection is 
generally carried out at a wavelength of 220 nm. 

LC (80/20) refers to elution of a sample through an XTERRA RP18 (50 mm x 4.6 mm) 5 um 
column under isochratic conditions. The eluent comprises 80% Methanol (pump-A) and 20% 
15 of a 1 0 mM aqueous ammonium acetate solution containing 5% IPA (pump-B) at a flow rate 
of 2 mL/min over a period of 10 minutes. UV peak detection is generally carried out at a 
wavelength of 220 nm. 



LC (CHIRAL AD) refers to elution of a sample through a CfflRALPAK AD column (250 
20 mm x 4.6 mm) 10 um column under isochratic conditions. The eluent typically comprises 
90% w-hexane and 10% 2-propanol at flow rate of 1 mL/min over a period of 40 minutes 
UV peak detection is generally carried out at a wavelength of 220 nm. 

'hnmr 

25 Proton nmr spectra were recorded on a 400 MHz Bruker spectrometer. Solutions were 
typically prepared in either deuterochloroform (CDC1 3 ) or deuterated dimethylsulfoxide (<f- 
DMSO) with chemical shifts reported in d with reference to tetramethylsilane (TMS) as an 
internal standard, and coupling constants reported in Hz. 

30 MS 

Mass Spectra were acquired via loop injection on a Waters ZQ Mass Detector equipped with 
an Electrospray source operated in Positive / Negative Ion switching mode and a cone voltage 
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Synthetic Examples 



5 Preparation of l-benzhydryl-3-azetidinol (1) 

This material was prepared according the method of Anderson and Lok (J. Org. Chem., 
1972, 37, 3953 - the disclosure of which is incorporated herein by reference), m.p. 111- 
112°C(lit.m.p. 113°C). 



10 Preparation of 2,4,4 '-rrichlorobenzhydrol (2) 

To a stirred solution of 2,4-dichlorobenzaldehyde (286 mmol) in diethyl ether (500 mL) 
was added 4-chlorophenylmagnesium bromide (1.0M in diethyl ether, 286 mmol) dropwise 
at 0 °C over a period of 1 hour. The reaction was allowed to warm to ambient temperature, 
and stirred for 3 h. The reaction mixture was quenched with saturated ammonium chloride 

1 5 solution (500 mL) and extracted with diethyl ether (2 x 500 mL), the extracts were washed 
with water and brine, dried (MgS0 4 ) and concentrated in vacuo. The residue was purified 
by trituration with iso-hexane (500 mL) to yield the product as a white solid (60.0 g, 73%) ; 
NMR (400MHz, ^-DMSO) 5„ 5.95 (1H, d, J 4.5 Hz), 6.23 (1H, d, J 4.0 Hz), 7.31 (2H, 
m), 7.37 (2H, m), 7.47 (1H, dd, J 2.5, 8.5 Hz), 7.55 (1H, d, .72.0 Hz), 7.66(1H, d, J 8.5 

20 Hz). 



Preparation of l-benzhydryI-3-(2,4,4'-trichlorobenzhydryIoxy)azetidine (3) 

A solution of 2,4,4'-trichlorobenzhydrol (2) (174 mmol), i?-toluenesulfonic acid (174 
mmol) and l-benzhydryl-3-azetidinol (1) (87 mmol) in toluene (700 mL) was heated at 

25 reflux under Dean-Stark conditions for 30 minutes. The solution was cooled, washed with 
sodium hydrogen carbonate (saturated aqueous solution, 700 mL), dried (MgS0 4 ) and 
concentrated in vacuo. The residue was purified by column chromatography [SiO z ; (10% 
ethyl acetate:isohexane)] to furnish the product as a yellow oil (22.0 g, 50%). 
NMR (400MHz, ^-DMSO) 5 H 2.78 (1H, t, J 6.5 Hz), 2.84 (1H, t, J 6.5 Hz), 3.23 (1H, t, J 

30 6.5Hz), 3.31 (1H, t, J6.5Hz), 4.18 (1H, m), 4.39 (1H, s), 5.71 (1H, s), 7.15 (2H, m), 7.24 
(4H, m), 7.32 (2H, m), 7.37 (6H, m), 7.47 (1H, m), 7.57 (2H, m). 



Preparation of 3-(2,4,4'-trichlorobenzhydryloxy)azetidine (4) 
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To a stirred solution of l-benzhydryl-3 -(2,4,4 '-tricMorobenzhydryloxy)azetidine (3) (39 
mmol) in dichloromethane (400 mL) was added l-chloroethylchloroformate (98 mmol) 
dropwise at 0 °C and the reaction mixture stirred at room temperature overnight. The 
5 reaction mixture was concentrated in vacuo, then dissolved in methanol (400 mL) and 
stirred at room temperature for 1 hour. The reaction mixture was concentrated in vacuo, 
then diluted with ethyl acetate (400 mL) and washed with sodium hydroxide (5N, 400 mL),' 
dried (MgS0 4 ) and concentrated in vacuo to furnish a yellow oil. The residue was purified 
by filtration through silica, eluting with dichloromethane, then [ethyl 
10 acetate:methanol:ammonium hydroxide (90:8:2)] to yield a yellow oil (8.0 g, 60%). 

NMR (400MHz, DMSO) 5 H 3.38 (4H, bd), 4.29 (1H, m), 5.68 (1H, s), 7.32 (2H, m), 7.40 
(2H, m), 7.49 (2H, m), 7.50 (1H, m), 7.60 (2H, m). 

Example 1. 3-(2A4'-trichIorobenzhydryIoxy)-JV-(^-butyl)a 2 etidine-l- 
15 carboxamide (5) 

To a stirred solution of 3-(2,4,4'-trichlorobenzhydryloxy)a2etidine (4) (3 mmol) in 
dichloromethane (10 mL) was added ten-butyl isocyanate (3 mmol) and triethylamine 
(catalytic amount) and the reaction mixture was stirred at room temperature for 3 hours. 
The reaction mixture was eluted through a pre-wetted (CH 2 C1 2 ) SCX-2 (2 g) cartridge with 

20 dichloromethane to yield the desired product as a white foam (424 mg, 33%). 

NMR (400MHz, DMSO) 8„ 1.20 (9H, s), 3.54 (1H, dd, J 4.5, 8.5 Hz), 3.80 (1H, dd, J 6.5, 
8.5 Hz), 4.29 (1H, m), 5.62 (1H, s), 7.34 (2H, m), 7.42 (2H, m), 7.50 (1H, m), 7.61 (1H 
m), 7.64 (1H, s) 
LC (50/80) 97.5%, 7.59 min 

25 Found: C, 57.19; H, 5.30; N, 6.26, C16H14C13NO requires: C, 57.09; H, 5.25; N, 6.34% 

Example 2. 3-(2,4,4'-McUorobe M hy^ 
yl)azetidine-l-carboxamide (6) 

To a stirred solution of triphosgene (5.5 mmol) in dichloromethane (50 mL) at 0 °C was 
30 added a solution of 3-(2,4,4'-trichlorober^ydryloxy)azetidine (4) (14.6 mmol) and 
pyridine (16.1 mmol) in dichloromethane (50 mL) over a period of 1 hour. Reaction 
mixture was warmed to room temperature and stirred for 1 hour. The mixture was purified 
by filtration through silica, eluting with dichloromethane to yield the carbamoyl chloride 
intermediate as a dark orange oil. A solution of 'carbamoyl chloride' (2.47 mmol), 
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triethylamine (2.47 mmol) and 2-amino-2-methyl-l-propanol (4.94 mmol) in 

dichloromethane was stirred at room temperature overnight. The reaction mixture was 

washed with water, dried (MgS0 4 ) and purified by chromatography [Si0 2 : (1:1 ethyl 

acetate:isohexane)] to furnish the product as a colourless oil (352 mg, 31%). 

NMR (400MHz, ^-DMSO) 5 H 1.13 (6H, s), 3.56(1H, dd, J 4.5, 8.5 Hz), 3.80 (1H, dd, J 

6.5, 8.5 Hz) 4.30 (1H, m), 4.89 (1H, t, J 6.0Hz), 5.48 (1H, s), 5.73 (1H, s), 7.34 (2H, m), 

7.42 (2H, m), 7.51 (1H, m), 7.61 (2H, m) 

MS 457 [M+H] + 

LC (50/80) 99.4%, 6.80 min 



10 



Preparation of 2,4'-dichlorobenzhydrol (7) 

To a stirred solution of 2,4'-dichlorobenzophenone (239 mmol) in methanol (400 mL) was 
added sodium borohydride (1 19 mmol) portionwise at 0°C. Reaction mixture was warmed 
to room temperature and stirred for 1 hour, then quenched with water and the methanol 
1 5 was removed under reduced pressure. The residue was diluted with dichloromethane (400 
mL) and washed with water and brine, dried (MgS0 4 ) and concentrated in vacuo to yield 
the product as an orange oil (47.1 g, 78%). 

NMR (400MHz, ^-DMSO) 5 H 5.99 (1H, d, J 4.5 Hz), 6.16 (1H, d, J 4.5 Hz), 7.35 (7H, 
m), 7.66 (1H, m). 

20 

Preparation of l-benzhydryI-3-(2,4'-dichlorobenzhydryloxy)azetidine (8) 

A solution of 2,4'-dichlorobenzhydrol (7) (178 mmol), p-toluenesulphonic acid (198 
mmol) and l-benzhydryl-3-azetidinol (1) (99 mmol) in toluene (500 mL) was heated at 

25 reflux in a Dean-Stark apparatus for 40 minutes. The solution was cooled, washed with 
sodium hydrogen carbonate (saturated aqueous solution, 700 mL), dried (MgS0 4 ) and 
concentrated in vacuo. The residue was purified by column chromatography [Si0 2 ; (10% 
ethyl acetaterisohexane)] to furnish the product as a yellow oil (17.8 g, 38%). 
NMR (400MHz, ^-DMSO) 8 H 2.78 (1H, t, J 6.5 Hz), 2.82 (1H, t, J 6.5 Hz), 3.24 (1H, t, J 

30 5.5 Hz), 3.28 (1H, t, J 5.5 Hz), 4.17 (1H, m), 4.39 (1H, s), 5.74 (1H, s), 7.16 (2H, m), 7.25 
(4H, m), 7.32 (3H, m), 7.37 (8H, m), 7.57 (1H, m). 



Preparation of 3-(2,4'-dichlorobenzhydryloxy)azetidine hydrochloride (9) 
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To a stirred solution of l-benzhyAyl-3-(2,4'-dichlorobenzhydryloxy)azetidine (8) (38 
mmol) in dichloromethane (400 mL) was added 1-chloroethylchloroformate (94 mmol) 
dropwise at 0 °C and the reaction mixture stirred at room temperature overnight. The 
reaction mixture was concentrated in vacuo, then dissolved in methanol (400 mL) and 
5 stirred at room temperature for 2 hours. The reaction mixture was reduced in vacuo and 
diluted with isohexane (20 mL), diisopropyl ether (200 mL) and methanol (30 mL). Upon 
stirring, a precipitate formed. Filtration afforded the desired product as a white solid (10.1 
g,77%). 

NMR (400MHz, ^-DMSO) 6 H 3.86 (2H, br d), 4.02 (2H, br d), 4.43 (1H, quintet, J 6.0 
10 Hz) 5.86 (1H, s), 7.37 (3H, m), 7.44 (4H, m), 7.61 (1H, m), 8.98 (2H, br d). 

Example 3. 3-(2,4'-dichlorobenzhydryloxy)-iV-(ethyl propionate-2-yI)azetidine-l- 
carboxamide (10) 

A solution of 3-(2,4'-dichlorobenzhydryloxy)azetidine hydrochloride (9) (0.58 mmol), 
15 ethyl 2-isocyanatopropionate (0.58 mmol) and MP-carbonate (3.10 mmol/g, 1.74 mmol) in 
dichloromethane (3 mL) was shaken at room temperature overnight. The reaction mixture 
was eluted through a pre-wetted (CH 2 C1 2 ) SCX-2 (2 g) cartridge with dichloromethane to 
yield the desired product as a colourless gum (72 mg, 28%). 

NMR (400MHz, ^-DMSO) 5 H 1 .16 (3H, t, J 7.0 Hz), 1 .22 (3H, d, J 7.5 Hz), 3 .60 (1H, m), 
20 3.68 (1H, m), 3.87 (1H, m), 3.95 (1H, m), 4.05 (3H, m), 4.36 (1H, m), 5.78 (1H, s), 6.65 
(1H, d, J1.5 Hz), 7.36 (3H, m), 7.41 (4H, m), 7.61 (1H, m). 
LC (80/20) 96.5%, 0.80 min 



Example 4. 3-(2,4'-dicbIorobenzhydryloxy)-iV-(tert-butyl)azetidine-l- 
25 carboxamide (11) 

This material was prepared, from the corresponding commercially available isocyanate, 
according to the method for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.21 (9H, s), 3.56 (1H, m), 3.63 (1H, m), 3.82 (1H, m), 
3.89 (1H, m), 4.27 (1H, m), 5.62 (1H, s), 5.76 (1H, m), 7.42 (6H, m), 7.61 (1H, m) 
30 LC (80/20) 99.5%, 6.84 min 



Example 5. 3-(2,4'-dichlorobenzhydryloxy)-iV-(2-thiophen-2-yl ethyl)azetidine-l- 
carboxamide (12) 
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This material was prepared, from the corresponding commercially available isocyanate, 
according to the method for compound (10). 

NMR (400MHz, ^-DMSO) 8 H 2.87 (2H, t, J 7.0 Hz), 3.18 (2H, m), 3.57 (1H, m), 3.65 
(1H, m), 3.83 (1H, m), 3.91 (1H, m), 4.35 (1H, m), 5.77 (1H, s), 6.47 (1H, t, /5.5 Hz), 
6.84 (1H, m), 6.94 (1H, m), 7.30 (1H, m), 7.36 (3H, m), 7.42 (4H, m), 7.60 (1H, m). 
LC (80/20) 98.5%, 1.07 min 



Example 6. 3-(2,4»-dichlorobenzhydryIoxy)-^.(ethyl 3-phenyIpropionate-2- 
yl)azetidine-l-carboxamide (13) 

10 This material was prepared, from the corresponding commercially available isocyanate, 
according to the method for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 2.91 (2H, m), 3.58 (2H, m), 3.87 (1H, m), 4.20 (1H, m), 
4.33 (1H, m), 5.76 (1H, s), 6.72 (1H, d, 7 8.0 Hz), 7.20 (3H, m), 7.26 (2H, m), 7.36 (3H, 
m), 7.42 (4H, m), 7.60 (1H, m). 
15 LC (80/20) 99.2%, 1.14 min 

Example 7. 3-(2,4'-dichlorobenzhydryIoxy)-A^[ethyl 4-(methylthio)butyrate-2- 
yl]azetidine-l-carboxamide (14) 

This material was prepared, from the corresponding commercially available isocyanate, 
20 according to the method for compound (1 0). 

NMR (400MHz, ^-DMSO) 5 H 1.16 (3H, t, 77.5 Hz), 1.87 (2H, m), 2.03 (3H, s), 2.46 (2H, 
m), 3.62 (1H, m), 3.70 (1H, m), 3.85-4.00 (2H, m), 4.06 (2H, m), 4.16 (1H, m), 4.37 (1H, 
m), 5.78 (1H, s), 6.64 (1H, m), 7.37 (3H, m), 7.47 (4H, m), 7.61 (1H, m). 
LC (80/20) 99.3 %, 0.99 min 

25 

Example 8. 3K2,4'-dicMorobei 1 zhydiyloxy)-JVKcycIopropylmethyl)azetidine-l- 
carboxamide (15) 

3-(2,4'-dichlorobenzhydryloxy)azetidine hydrochloride (9) was converted to the 
corresponding free-base via standard methods. 
30 To a stirred solution of triphosgene (6.6 mmol) in dichloromethane (50 mL) at 0 °C was 
added a solution of 'free-base' (17.4 mmol) and pyridine (19.2 mmol) in dichloromethane 
(50 mL) over a period of 1 hour. Reaction mixture was warmed to room temperature and 
stirred for 1 hour. The mixture was purified by filtration through silica, eluting with 
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dichloromethane to yield a the carbamoyl chloride as a dark orange oil (5.32 g, 83%) 
which was used immediately. 

A solution of 'carbamoyl chloride' (0.54 mmol), MP-carbonate (3.10 mmol/g, 1.62 mmol) 
and (aminomethyl)cyclopropane (0.81 mmol) in dichloromethane was shaken at room 
5 temperature overnight. The reaction mixture was eluted through a pre-wetted (CH 2 C1 2 ) 
SCX-2 (2 g) cartridge with dichloromethane to yield a colourless gum (51 mg, 22%). 
MS406[M + H] + 
LC (80/20) 98.9%, 0.91 min 

10 Example 9. 3-(2,4'-dichlorobenzhydryloxy)-7V-(2,3-dihydrobenzofuran-5-yl. 
methyl) azetidine-l-carboxamide (16) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 484 [M + Hf 
1 5 LC (80/20) 89.9%, 1 .06 min 

Example 10. 3-(2,4'-dichloroben2hydryloxy)-iV-(2,5-dimethylfuran-3-yl- 
methyl)azetidine-l-carboxamide (17) 

This material was prepared, from the corresponding commercially available amine, 
20 according to the method for compound (15). 
MS 460 [M + Hf 
LC (80/20) 91.6%, 1.17 min 

Example 11. 3-(2,4 '-dichlorobenzhydryloxy)-iV-(2,3-dihydro-benzo [1,4] dioxin-2-yl- 
25 methyl)azetidine-l-carboxamide (18) 

This material was prepared, from the corresponding commercially available amine, 

according to the method for compound (1 5). 

MS 500 [M + H] + 

LC (80/20) 94.5%, 1.34 min 

30 

Example 12. 3 -( 2 5 4'-dichlorobenzhydryIoxy>iV-(5-methyl.isoxazol-3-yl- 
methyl)azetidine-l-carboxamide (19) 
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This material was prepared, from the corresponding commercially available amine, 

according to the method for compound (15). 

MS 447 [M + H] + 

LC (80/20) 97.0%, 0.75 min 

5 

Example 13. 3-(2,4'-dicMorobenzh^^ 
carboxamide (20) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
10 MS 408 [M + H] + 

LC (80/20) 96.7%, 0.96 min 

Example 14. 3H2,4'-dichlorobenzhydr y lox y )-iV-(2-bromolJuo P hen-3. y l. 
methyl)azetidine-l-carboxamide (21) 

15 This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 527 [M + H] + 
LC (80/20) 90.0%, 1.38 min 

20 Example 15. ^ i 4^cMorobeu^ydryloxyyN.KS)-sec-butyl]^en^n e -l- 
carboxamide (22) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (1 5). 
MS 408 [M + Hf 
25 LC (80/20) 97.5%, 0.96 min 

Example 16. 3^2,4>-«lichIorobenzhydiy^ 
carboxamide (23) 

This material was prepared, from the corresponding commercially available amine, 
30 according to the method for compound (15). 
MS 448 [M + Hf, 446 
LC (80/20) 98.2%, 1.002 min 
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Example 17. 3-(2,4'-dicWorobenzhydiyIoxy)-iV-(2-methoxyphenylmethyl)azetidine-l- 
carboxamide (24) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
5 MS 472 [M + H] + 

LC (80/20) 97.2%, 1.1 1 min 

Example 18. 3-(2,4»-dichlorobenzhydryloxy)-iV-(2-furanylmethyl)azetidine-l- 
carboxamide (25) 

10 This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 432 [M + H] + 
LC (80/20) 97.0%, 0.88 min 

15 Example 19. 3-(2,4 , -dichlorobenzhydryloxy)-iV-(3-etIioxypropyl)azetidine-l- 
carboxamide (26) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 438 [M + H] + 
20 LC (80/20) 99.5%, 0.847 min 

Example 20. 3-(2,4'-dichlorobenzhydryloxy)-iV-(2-tetrahydrofuranylmethyl)- 
azetidine-l-carboxamide (27) 

This material was prepared, from the corresponding commercially available amine, 
25 according to the method for compound (15). 
MS436[M + H] + 
LC (80/20) 99.3%, 0.78 min 

Example 21. 3-(2,4'-dichlorobenzhydryloxy)-iV-[3-(2-oxopyrroUdmyl)propyl] 
30 azetidine-l-carboxamide (28) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 477[M + H] + 
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Example 22. 3-(2,4'-dicUorobenzhydiyloxy)-7V-(e»:o-2-norboriianyI)azetidine-l- 
carboxamide (29) 

5 This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS446[M + H] + 
LC (80/20) 97.9%, 1.38 min 

10 Example 23. 3-(2,4'-dicWorobenzhydryloxy>Ar-(i. p henylpropyl)azetidine-l- 
carboxamide (30) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
MS 470 [M + H] + 
1 5 LC (80/20) 89.7%, 1 .33 min 

Example 24. 3K2,4'-dicWorobenzhydryloxy)-iV-[(i?)-a-metliylbenzyl]azetidiiie-l- 
carboxamide (31) 

This material was prepared, from the corresponding commercially available amine, 
20 according to the method for compound (1 5). 
MS 456 [M + H] + 
LC (80/20) 92.5%, 1.19 min 

Example 25. 3-(2,4'-dichlorobenzhydryIoxy)-iV-[(i?)-l-(3-methoxyphenyl)ethyl]- 
25 azetidine-l-carboxamide (32) 

This material was prepared, from the corresponding commercially available amine, 

according to the method for compound (15). 

MS 486 [M + H] + 

LC (80/20) 93.6%, 1.17 min 

30 

Example 26. 3-(2,4'-dichlorobenzhydiyloxy)-iV-(dimethylammoethyl)azetidine-l- 
carboxamide (33) 



WO 2004/096763 PCT/GB2004/001831 

36 

This material was prepared, from the corresponding commercially available amine, 

according to the method for compound (15). 

MS 423 [M + H] + 

LC (80/20) 96.8%, 0.71 min 

5 

Example 27. 3-(2,4'-dichlorobenzhydryloxy)-iV-[(^)-l-(3-methoxyphenyI)ethyI]- 
azetidine-l-carboxamide (34) 

This material was prepared, from the corresponding commercially available amine, 
according to the method for compound (15). 
1 0 LC (80/20) 96.8%; 1 . 1 8 min 
MS 486[M + H] + 

Preparation of l-benzhydryl-3-(4,4'-dichlorobenzhydryloxy)azetidine (35) 
15 This material was prepared from l-benzhydryl-3-azetidinol (1) (45.0 mmol) and 4,4'- 
dichlorobenzhydrol (90.0 mmol) using the procedure described for compound (3) (8.6 g 
40%). 

NMR (400MHz, ^-DMSO) 8 H 2.80 (2H, m), 3.25 (2H, m), 4.13 (1H, t, J 6.0 Hz), 4.39 
(1H, s), 5.50 (1H, s), 7.15 (2H, m), 7.25 (4H, m), 7.31-7.40 (12H, m). 
20 LC (50/80) 99.7%, 3.18 min 

Preparation of 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) 

To a stirred solution of l-benzhydryl-3-(4,4'-dichlorobenzhydryloxy)azetidine (35) (8.4 
mmol) in dichloromethane (50 mL) was added 1-chloroethylchloroformate (16.9 mmol) 
25 dropwise at 0 °C and the reaction mixture was stirred at reflux for 6 hours. The reaction 
mixture was cooled to room temperature, concentrated in vacuo, then dissolved in 
methanol (50 mL) and stirred at room temperature for overnight. The reaction mixture was 
reduced in vacuo and triturated with diethyl ether (100 mL) to afford the desired product as 
a white solid (2.16 g, 74%). 

30 NMR (400MHz, ^-DMSO) 5 H 3.84 (2H, m), 3.99 (2H, m), 4.39(1H, quintet, J 6.5 Hz), 
5.65 (1H, s), 7.37 (4H, m), 7.44 (4H, m). 
LC (50/80) 98.8%, 4.32 min 



Example 28. 3-(4,4'-dichlorobenzhydryloxy)-Ar-(tert-butyl)azetidine-l- 
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carboxamide (37) 

This material was prepared from 3-(4,4'-dichloroben2hydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5) (53.0 mg, 45%). 

5 NMR (400MHz, ^-DMSO) 5„ 1.20 (9H, s), 3.58 (2H, m), 3.83 (2H, m), 4.24 (1H, m), 
5.61 (1H, s), 7.39 (8H, m). 
LC (50/80) 99.0%, 6.84 

Example 29. 3-(4,4'-dichlorobenzhydryloxy)-iV.(«-hexyI)azetidine-l. 
10 carboxamide (38) 

This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) 5„ 0.847 (3H, t, J 7.0 Hz), 1 .20 - 1 .37 (8H, br m), 2.93 
15 2H, q, J 6.5 Hz), 3.56 (2H, m), 3.83 (2H, m), 4.28 (1H, m), 5.55 (1H, s), 6.28 (1H t J 
5.5 Hz), 7.39 (8H, m). 
LC (50/80) 97.6%, 8.21 min. 

Example 30. 3-(M'-dichIorobenzhyd^^ 
20 carboxamide (39) 

This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) S„ 1.58 (6H, br m), 1.86 (6H, m), 1.97 (3H, br s), 3.57 (2H, 
25 m), 3.83 (2H, m), 4.23 (1H, m), 5.53 (1H, s), 7.33 - 7.42 (8H, m) 
LC (50/80) 98.0%, 8.95 min 

Example 31. S^'-dichlorobenzhydryloxy^iV^cyclohexyDazetidine-l- 
carboxamide (40) 

30 This material was prepared from 3-(4,4'-dicmorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 
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NMR (400MHz, ^-DMSO) 5 H 0.97 - 1.26 (5H, br m), 1.49 - 1.72 (5H, br m), 3.57 (2H, 
m), 3.83 (2H, m), 4.27 (1H s), 6.05 (1H, m), 6.34 - 7.45 (8H, m) 
LC (50/80) 97.2%, 7.67 min 

5 Example 32. 3-(4,4'-dichloroben2hydryloxy)-Ar-(3-methyIbenzyl)azetidine-l- 
carboxamide (41) 

This material was prepared from 3-(4,4'-dicMorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

10 NMR (400MHz, DMSO) 5 H 2.26 (2H, s), 3.63 (1H, m), 3.89 (1H, m), 4.12 (1H, m), 4.30 
(1H, m), 5.76 (1H, s), 7.01 (2H, m), 7.17 (1H, m), 7.38 (5H, m) 
LC (50/80) 87.8%, 7.73 min 

Example 33. 3-(4,4'-dichlorobenzhydryloxy)-iV-(4-methylbenzyl)azetidme-l- 
15 carboxamide (42) 

This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5) 

NMR (400MHz, ^-DMSO) 8 H 2.26 (3H, s), 3.63 (2H, m), 3.89 (2H, m), 4.11 (2H, m), 
20 4.30 (1H, m), 5.76 (1H, s), 6.85 (1H, m), 7.10 (4H, m), 7.39 (8H, m) 
LC (50/80) 94.4%, 7.77 min 

Example 34. 3-(4,4'-dicMorobenzhydryloxy)-A^(2,4-dichIorobenzyl)azetidine-l- 
carboxamide (43) 

25 This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) 5 H 3.67 (2H, m), 3.94 (2H, m), 4.19 (2H, m), 4.33 (1H, m), 
5.58 (1H, s), 6.97 (1H, t, 6.0 Hz), 7.30 (1H, m), 7.36 - 7.45 (9H, m), 7.57 (1H, m) 
30 LC (50/80) 97.0%, 8.83 min 



Example 35. 3-(4,4'-dichlorobenzhydryIoxy)-iV-(phenethyl)azetidine-l-carboxamide 
(44) 
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This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) 5 H 2.66 (2H, t, J 7.5 Hz), 3.15 (2H, m), 3.58 (2H, m), 3.84 
(2H, m), 4.29 (1H, m), 5.55 (1H, s), 6.42 (1H, t, J 5.5 Hz), 7.18 (3H, m), 7.27 (2H, m), 
7.35- 7.44 (8H,m) 
LC (50/80) 90.2%, 7.56 min 



Example 36. 3-(4,4'-dichlorobenzhydryloxy)-iV-(4-fluorobeiizyl)azetidine-l- 
10 carboxamide (45) 

This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) 5 H 3.64 (2H, m), 3.89 (2H, m), 4.14 (2H, m), 4.31 (1H, m), 
15 5.56 (1H, s), 6.91 (1H, t, J 6.0 Hz), 7.1 1 (2H, m), 7.25 (2H, m), 7.35 - 7.44 (8H, m) 
LC (50/80) 96.9%, 7.48 min 

Example 37. 3-(4,4'-dichlorobenzhydryloxy)-iV-[0S)-a-methyIbenzyllazetidine-l- 
carboxamide (46) 

20 This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

NMR (400MHz, ^-DMSO) 5 H 1.30 (3H, d, J 7.5 Hz), 3.63 (2H, m), 3.89 (2H, m), 4.30 
(1H, m), 4.75 (1H, m ), 5.55 (1H, s), 6.71 (1H, d, .7 8.0 Hz), 7.18 (1H, m), 7.27 (4H, m), 
25 7.39 (8H,m) 

LC (50/80) 95.3%, 7.48 min 

Example 38. 3-(4,4 , -dichlorobenzhydryloxy)-Ar-(4-methoxybenzyl)azetidine-l- 
carboxamide (47) 

30 This material was prepared from 3-(4,4'-dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 
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NMR (400MHz, ^-DMSO) 5„ 3.61 (2H, m), 3.71 (3H, s), 3.88 (2H, m), 4.08 (2H, m), 
4.30 (1H, m), 5.56 (1H, s), 6.84 (3H, m), 7.14 (2H, m), 7.35 - 7.44 (8H, m) 
LC (50/80) 94.9%, 7.30 min 

5 Example 39. 3-(4,4 '-dichlorobenzhydryloxy)-iV-[(i?).a.methylbeiizyl]a2eti dine-1- 
carboxamide (48) 

This material was prepared from 3-(4,4'-dichlorobenzhydrylo X y)azetidine (36) and the 
corresponding commercially available isocyanate, using the procedure described for 
compound (5). 

10 NMR (400MHz, ^-DMSO) 8 H 1.31 (3H, d, J 7.0 Hz), 3.62 (2H, m), 3.89 (2H, m), 4.30 
(1H, m), 4.73 (1H, m), 5.55 (1H, s), 6.66 (1H, d, J 8.0 Hz), 7.18 (1H, m), 7.28 (4H, m), 
7.39 (8H,m) 

LC (80/20) 96.8%, 1.25 min 

15 Example 40. 3K4,4'-dicMorobenzhydry^^ 
carboxamide (49) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15)(11.0mg, 10%). 

20 NMR (400MHz, ^-DMSO) 5 H 0.10 (2H, m), 0.33 (2H, m), 0.85 (1H, m), 2.82 (2H, d, J 
6.0 Hz), 3.59 (2H, m), 3.85 (2H, m), 4.29 (1H, m), 5.55 (1H, s), 6.38 (1H, t, J 6.0 Hz) 6 39 
(7H,m) 

LC (50/80) 99.5%, 6.83 min 

25 Example 41. 3-(4,4 '-dichIorobenzhydiyloxy)-iV.(benzhydryl)azetidme-l-carbox a inide 
(50) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

30 NMR (400MHz, ^-DMSO) 5 H 3.67 (2H, m), 3.95 (2H, m), 4.31 (1H, m), 5.56 (1H, m), 
5.95 (1H, d, J 9.0 Hz), 7. 19 - 7.43 (20H, m) 
LC (50/80) 96.5%, 8.61 min 
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Example 42. 3-(4,4'-dichlorobenzhydiyloxy)-^.(furanyImethyl)azetidiue-l- 
carboxamide (51) 

This material was prepared from 3-(4,4'-Dicmorober^ydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
5 (15). 

MS 432 [M + H] + 

LC (50/80) 96.6%, 6.70 min 

Example 43. 3^4,4'-dicMorobenzhydryloxy)^^^^ 
10 carboxamide (52) 

This material was prepared from 3.(4 5 4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

MS 446 [M + Hf 
1 5 LC (50/80) 98.2%, 7.77 min 

Example 44. 3 -(4,4'-dichlorobenzhydryloxy)-Ar-(cyclohexylmethyl)a2etidine-l- 
carboxamide (53) 

This material was prepared from 3-(4,4'.DicWorobenzhydrylo X y)azetidine (36) and the 
20 corresponding commercially available amine using the procedure described for compound 
(15). 

MS 448 [M + H] + 

LC (50/80) 96.2%, 8.02 min 

25 Example 45. 3-(4,4'-dicMorobe M hy^^ 
carboxamide (54) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)a2etidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

30 MS 448 [M + H] + 

LC (50/80) 95.9%, 7.12 min 
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Example 46. 3K4,4'-dichlorobenzhydiyloxy)-iV-(6-Fluoro-4^benzo[l,3]dioxin-8-yI. 
methyI)azetidine-l-carboxamide (55) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
5 (15). 

MS518[M + H] + 

LC (50/80) 98.4%, 7.43 min 

Example 47. 3K4,4'-dicMorobenzhydiyIoxy)-iV-(2^-dihydrobenzofuran-5-yl- 
10 methyI)azetidine-l-carboxamide (56) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

MS484[M + H] + 
15 LC (50/80) 95.2%, 7.30 min 

Example 48. 3-(4,4 s -dichloroben2hydryloxy)-A^-(furanylmethyI)azetidine-l- 
carboxamide (57) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
20 corresponding commercially available amine using the procedure described for compound 
(15). 

MS432[M + H] + 

LC (50/80) 97.1%, 6.70 min 

25 Example 49. 3-(4,4'-dichJoroben2hydryloxy)-iV-(beiizo[l,3]dioxol-5-yl- 

methyl)azetidine-l-carboxamide (58) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

30 MS 486 [M + Hf 

LC (50/80) 92.1%, 7.41 min 
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Example 50. 3K4,4'-dicWorobenzhydryloxy)-A^(2^-dihydrobenzo[l,4]dioxin-2-yl- 
metfayI)azetidine-l-carboxamide (59) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
5 (15). 

MS 500 [M + H] + 

LC (50/80) 95.8%, 7.82 min 

Example 51. 3-(4,4'-dicbJorobenzhydryloxy)-iV-(2-thiophen-2-yl-thiazol-4-yl- 
10 methyl)azeridine-l-carboxamide (60) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

MS 531 [M + Hf 
1 5 LC (50/80) 92.8%, 7.68 min 

Example 52. 3-(4,4 , -dichlorobenzhydryloxy)-iV.(benzo[&]thiophen-3-yl- 
methyl)azetidine-l-carboxamide (61) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
20 corresponding commercially available amine using the procedure described for compound 
(15). 

MS 498 [M + H] + 

LC (50/80) 98.1%, 8.26 min 

25 Example 53. 3-(4,4'-dichIorobenzhydryloxy)-iV-(tblophen-3-yl-methyl)azetidme-l- 
carboxamide (62) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

30 MS448[M + H] + 

LC (50/80) 97.9%, 7.22 min 
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Example 54. 3 "( 4 » 4, -dichlorobeii2hydryloxy)-A^(5-methyIisoxazol-3-yl- 
methyl)azetidine-l-carboxamide (63) 

This material was prepared from 3-(4,4'-DicMorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
5 (15). 

MS447[M + H] + 

LC (50/80) 89.7%, 6.38 min 

Example 55. 3 -( 4 »4'-dichlorobeii2hydryloxy)-JV-(beiizo[Z»]thiopheii-2-yl- 
10 methyl)azetidine-l-carboxamide(64) 

This material was prepared from 3-(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
corresponding commercially available amine using the procedure described for compound 
(15). 

MS 498 [M + Hf 
1 5 LC (50/80) 95.6%, 8.23 min 

Example 56. 3-(4,4'-dichlorobenzhydryloxy)-iV-(2-adamantyl)a 2 etidine-l- 
carboxamide (65) 

This material was prepared from 3.(4,4'-Dichlorobenzhydryloxy)azetidine (36) and the 
20 corresponding commercially available amine using the procedure described for compound 
(15). 

NMR (400MHz, ^-DMSO) 8„ 1.43 (2H, m), 1.65 - 1.80 (8H, m), 1.94 (2H, m), 3.65 (2H, 
m), 3.92 (2H, m), 4.27 (1H, m), 5.77 (1H, d, J 6.5 Hz), 7.35 - 7.43 (6H, m) 
LC (50/80) 97.0%, 8.99 min 

25 

Preparation of 2,2'-dichIorobenzbydrol (66) 

This material was prepared from 2,2'-dichlorobenzophenone using the procedure described 
for compound (7) (8.96 g, 89%). 

NMR (400MHz, ^-DMSO) 5 H 6.09 (1H, d, J 5.5 Hz), 6.62 (1H, d, J 5.0 Hz), 7.27 - 7.44 
30 (8H,m) 

LC (50/80) 99.0%, 4.08 min 



Preparation of l-benzhydryl-3-(2^'-dicblorobenzhydryloxy)azetidine (67) 
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This material was prepared from l-benzhydryl-3-azetidinol (1) (13.5 mmol) and 4,4'- 
dichlorobenzhydrol (27.0 mmol) using the procedure described for compound (3). 

Preparation of 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride (68) 

5 This material was prepared from compound (67) (12.7 mmol) using the procedure 
described for compound (9) (1.58 g, 48%). 

NMR (400MHz, ^-DMSO) 8 H 3.84 -3.94 (2H, br m), 4.05 - 4.15 (2H, br m), 4.49 (1H, q, 
J 6.0 Hz), 6.10 (1H, s), 7.32 - 7.44 (7H, m), 7.50 (2H, m), 9.12 (1H, br s) 

10 Example 57. 3K2,2'-dichlorobenzhydryIoxy>Ar<tert-butyl)azetidme-l-carboxamide 
(69) 

A solution of 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride (68) (0.29 mmol), 
tert-butyl isocyanate (0.29 mmol) and triethylamine (0.58 mmol) in dichloromethane (3 
mL) was shaken at room temperature overnight, quenched with water, filtered through a 
15 PTFE phase separator cartridge and reduced in vacuo to yield a colourless gum (52 mg, 



NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 3.65 (2H, m), 3.92 (2H, m), 4.31 (1H, m), 
5.43 (1H, s), 7.38 (6H, m), 7.48 (2H, m) 
LC (50/80) 98.8%, 6.53 min 

20 

Example 58. 3<2,2'-dichlorobeiizhydryloxy)-iV-(/^-propyl)azetidme-l-carboxamide 
(70) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
25 described for compound (69). 

NMR (400MHz, ^-DMSO) 8 H 1.00 (2H, d, J 6.5 Hz), 3.65 (3H, m), 3.92 (2H, m), 4.34 
(1H, m), 6.03 (2H, m), 7.38 (6H, m), 7.48 (2H, m) 
LC (50/80) 98.9%, 5.76 min 



Example 59. 3-(2,2'-dicUorobenzhydryloxy)-A^(5ec-butyl)azetidme-l-carboxamide 
(71) 
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This material was prepared from 3-(2,2'-dicWorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 

NMR (400MHz, ^-DMSO) 5 H 3.45 (1H, q, J 7.0 Hz), 3.65 (2H, m), 3.93 (2H, m), 4.35 
5 (1H, m), 5.98 (2H, d, J 8.0 Hz), 6.06 (1H, s), 7.38 (6H, m), 7.47 (2H, m) 
LC (50/80) 97.9%, 6.24 min 

Example 60. 3<2,2'-dichlorobeiizhydryloxy>iV-(/i-propyl)a Z etidine-l-carboxamide 
(72) 

10 This material was prepared from- 3-(2,2>-dichloroberizhydryloxy)azeudine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 

NMR (400MHz, ^-DMSO) 5 H 0.79 (2H, t, .77.5 Hz), 1.38 (2H, q, J 7.0 Hz), 2.90 (2H, m), 
3.65 (2H, m), 3.93 (2H, m), 4.36 (1H, m), 6.06 (1H, s), 6.28 (1H, m), 7.38 (6H, m), 7.47 
15 (2H,m) 

LC (50/80) 99.4%, 5.82 min 

Example 61. 3-(2,2'-dicMorobenzhydryloxy)-iV-(aUyl)azetidine-l-carboxaniide (73) 
This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
20 (68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 

NMR (400MHz, ^-DMSO) 8 H 3.58 (2H, m), 3.68 (2H, m), 3.96 (2H, m), 4.37 (1H, m), 
5.02 (2H, m), 5.76 (1H, m), 6.07 (1H, m), 6.49 (1H, t, J 5.5 Hz), 7.38 (6H, m), 7 49 (2H 
m) 

25 LC (50/80) 95.9%, 5.59 min 

Example 62. 3K2,2'-dicWorobenzhydryloxy)-A^(«-butyl)azetidme-l-carboxamide 
(74) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochlorid. 
30 (68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 



le 
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NMR (400MHz, ^-DMSO) 6 H 0.85 (3H, t, J 7.5 Hz), 1.23 (2H, m), 1.31 (2H, m), 2.93 
(1H, q, J 7.0 Hz), 3.66 (2H, m), 3.92 (2H, m), 4.35 (1H, m), 6.05 (1H, s), 6.24 (1H, t, /5.5 
Hz), 7.38 (6H, m), 7.47 (2H, m) 
LC (50/80) 98.6%, 6.53 min 

5 

Example 63. 3^>-dicUorobenzhyd^^ 
(75) 

Hois material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
1 0 described for compound (69). 

NMR (400MHz, ^-DMSO) 5 H 1.31 (2H, m), 1.44 (2H, m), 1.61 (2H, m), 1.73 (2H m) 
3.65 (2H, m), 3.80 (1H, m), 3.93 (2H, m), 4.35 (1H, m), 6.06 (1H, s), 6.11 (1H, m) 7 38 
(6H, m), 7.48 (2H, m) 
LC (50/80) 99.7%, 6.60 min 

15 

Example 64. W'-dichlorobe,^^ 
(76) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
20 described for compound (69). 

NMR (400MHz, ^-DMSO) 8 H 1.12 (5H, m), 1.60 (5H, m), 3.64 (2H, m), 3.92 (2H, m), 
4.32 (1H, m), 6.05 (2H, m), 7.37 (6H, m), 7.46 (2H, m) 
LC (50/80) 98.7%, 7.06 

25 Example 65. 3-(2,2>-dicMorobenzh y d^^^ 
(77) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 

30 NMR (400MHz, ^-DMSO) 8 H 2.70 (2H, t, J 7.5 Hz), 3.15 (2H, m), 3.65 (2H, m), 3.93 
(2H, m), 4.36 (1H, m), 6.06 (1H, s), 6.40 (1H, t, J 5.5 Hz), 7.17 (3H, m), 7.26 (2H m) 
7.38 (6H,m), 7.48 (2H,m) 
LC (50/80) 98.7%, 7.00 min 
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Example 66. 3-(2,2'-diclilorobeii2hydryloxy)-iV-(l-adamantyl)azetidine-l- 
carboxamide (78) 

This material was prepared from 3-(2 9 2'-dichlorobenzhydryloxy)azetidine hydrochloride 
5 (68) and the corresponding commercially available isocyanate using the procedure 
described for compound (69). 

NMR (400MHz, ^-DMSO) 8 H 1.58 (7H, br m), 1.85 (7H, br m), 1.97 (3H, br m), 3.63 
(2H, m), 3.91 (2H, m), 4.31 (1H, m), 5.51 (1H, s), 6.06 (1H, s), 7.38 (6H, m), 7.47 (2H, m) 
LC (50/80) 97.6%, 8.27 min 

10 

Example 67. 3-(2^'-dichlorobeiizhydryloxy)-iV-(6.muoro-4£r-bei 1 zo[l,3]dioxm-8-yl- 
methyl)azetidine-l-carboxamide (79) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available amine using the procedure described 
1 5 for compound (1 5) (77.7 mg, 80%). 
MS518[M + H] + 
LC (50/80) 88.3%, 6.81 min 

Example 68. 3-(2,2'-dichlorobeiizhydryloxy)-^-[2.(l- P i P eridyI)beiizyI]azetidme-l- 
20 carboxamide (80) 

This material was prepared from 3-(2,2'-dichloroben Z hydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available amine using the procedure described 
for compound (15). 
MS 525[M + H] + 
25 LC (50/80) 92.0%, 8.26 min 

Example 69. 3-(2,2'-dichlorobemhydryloxy)-iV-(^-2-norbori 1 anyl)azetidine-l- 
carboxamide (81) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
30 (68) and the corresponding commercially available amine using the procedure described 
for compound (15). 
MS446[M + H] + 
LC (50/80) 95.5%, 7.30 min 
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Example 70. 3-(2,2'-dichlorobenzhydryloxy)-Ar.(cy c lohexylmethyl)azetidine-l- 
carboxamide (82) 

This material was prepared from 3-(2,2'-dicWorobenzhydxyloxy)azetidine hydrochloride 
(68) and the corresponding commercially available amine using the procedure described 
5 for compound (15). 
MS 448 [M + H] + 
LC (50/80) 97.9%, 7.53 min 

Example 71. 3-(2,2'-dicbJorobenzhydryloxy)-JV-(beiizo[6]thiophen.3-yl-methyl). 
10 azetidine-l-carboxamide (83) 

This material was prepared from 3-(2,2'-dichlorobenzhydryloxy)azetidine hydrochloride 
(68) and the corresponding commercially available amine Using the procedure described 
for compound (15). 
MS 498 [M + H] + 
15 LC (50/80) 93.2%, 7.74 min 

Preparation of 4,4'-dibromobenzhydrol (84) 

This material was prepared from 4,4'-dibromobenzophenone using the procedure described 
for compound (7) (9.67 g, 96%). 

20 NMR (400MHz, ^-DMSO) 8 H 5.68 (1H, d, J 4.0 Hz), 6.06 (1H, d, 74.0 Hz), 7.31 (4H, 
m), 7.48 (4H, m) 
LC (50/80) 99.7%, 6.29 min 



Preparation of l-benzhydryl-3-(4,4'-dibromobenzhydryloxy)azetidine (85) 
25 This material was prepared from 4,4'-dibromobenzhydrol (84) using the procedure 
described for compound (8) (6.15 g, 66%). 

NMR (400MHz, ^-DMSO) 5 H 2.80 (2H, m), 3.25 (2H, m), 4.14 (1H, t, J 6.0 Hz), 4.41 
(1H, s), 5.47 (1H, s), 7.16 (2H, m), 7.25 (8H, m), 7.38 (4H, m), 7.52 (4H,m) 
LC (50/80) 97.7%, 4.01 min 



30 



Preparation of 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride (86) 

This material was prepared from l-benzhydryl-3-(4,4'-dibromobenzhydryloxy)azetidine 

(85) using the procedure described for compound (9) (1.15 mg, 30%). 
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NMR (400MHz, ^-DMSO) 5 H 3.85 (2H, br s), 4.02 (2H, br s), 4.38 (1H, q, J 5.5 Hz), 5.61 
(1H, s), 7.31 (4H, m), 7.56 (4H, m), 8.71 (2H, br d) 

Example 72. 3^4,4'-dlbromobenzhydryloxy)-iV-(te^butyl)azetidme-l-carboxaimde 
5 (87) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10) (92.0 mg, 80%). 
NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 3.58 (2H, m), 3.85 (2H, m), 4.21 (1H, m), 
5.51 (1H, s), 5.61 (1H, s), 7.30 (4H, m), 7.54 (4H, m) 
10 LC (50/80) 93.6%, 7.41 min 

Example 73. 3K4,4'-dibromobenzhydi T loxy)-iV</s^propyl)azetidme-l-carboxamide 
(88) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
1 5 (86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.00 (6H, d, J 6.5 Hz), 3.56 (2H, m), 3.64 (1H, m), 3.84 
(2H, m), 4.27 (1H, m), 5.51 (1H, s), 6.00 (1H, m), 7.30 (4H,m), 7.55 (4H, m) 
LC (50/80) 97.5%, 7.15 min 

20 Example 74. 3K4,4'-dibromobenzhydryloxy)-iVK/^butyl)azetidine-l-carboxamide 
(89) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 0.78 (3H, t, J 1.5 Hz), 0.97 (3H, d, J 6.5 Hz), 1.33 (2H, m), 
25 3.45 (1H, m), 3.58 (2H, m), 3.84 (2H, m), 4.28 (1H, m), 5.51 (1H, s), 5.96 (1H, d, J 8.5 
Hz), 7.30 (4H, m), 7.54 (4H, m) 
LC (50/80) 98.6%, 7.41 min 

Example 75. 3K4,4'-dibromobenzhydi T loxy)-Ar<,i- P ropyl)azetidiiie-l-carboxamide 
30 (90) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 
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NMR (400MHz, ^-DMSO) 8 H 0.79 (3H, t, J 1.0 Hz), 1.35 (2H, m), 2.89 (2H, m), 3.58 
(2H, m), 3.84 (2H, m), 4.28 (1H, m), 5.51 (1H, s), 6.25 (1H, t, J 6.0 Hz) 7.30 (4H, m), 7.54 
(4H,m) 

LC (50/80) 97.0%, 7.12 min 

5 

Example 76. 3^4,4'-dibromobeiizhydryloxy).iV-(fi.butyI)azetidme-l-carbo X amide 
(91) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 
10 NMR (400MHz, ^-DMSO) 5 H 0.84 (3H, t, J 7.0 Hz), 1.23 (2H, m), 1.32 (2H, m), 2.93 
(2H, m), 3.58 (2H, m), 3.84 (2H, m), 4.28 (1H, m), 5.51 (1H, s), 6.22 (1H, t. J 6.0 Hz), 
7.30 (4H, m), 7.55 (4H, m) 
LC (50/80) 98.0%, 7.42 min 

15 Example 77. 3 -(4,4'-dibromobenzhydryloxy)-iV-(cyclopentyl)azetidine-l- 
carboxamide (92) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.32 (2H, m), 1.44 (2H, m), 1.59(2H, m), 1.73(2H, m), 
20 3.60 (2H, m), 3.83 (3H, m), 4.27 (1H, m), 5.50 (1H, s), 6.09 (1H, m), 7.30 (4H, m), 7.55 
(4H,m) 

LC (50/80) 97.6%, 7.69 min 

Example 78. 3K4,4'-cUbromobeiizhydryloxy)-iVKcyclohexyl)azetidme-l-carboxamide 
25 (93) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.12 (5H, m), 1.55 (1H, br m), 1.67 (4H, br m), 3.56 (2H, 
m), 3.84 (2H, m), 4.28 (1H, m), 5.51 (1H, s), 6.00 (1H, m), 7.30 (4H, m), 7.54 (4H, m) 
30 LC (50/80) 99.8%, 7.93 min 



Example 79. 3-(4,4'-dibromobenzhydiyloxy)-Ar-(phenethyl)azetidine-l-carboxamide 
(94) 
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This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
(86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 8 H 2.66 (2H, m), 3.15 (2H, m), 3.58 (2H, m), 3.84 (2H, m), 
4.29 (1H, m), 5.51 (1H, s), 6.37 (1H, m), 7.18 (3H, m), 7.29 (6H, m), 7.55 (4H, m) 
LC (50/80) 98.9%, 7.91 min 



Example 80. 3-(4,4'-dibromobenzhydryloxy)-A^(l-adamantyI)azetidine-l- 
carboxamide (95) 

This material was prepared from 3-(4,4'-dibromobenzhydryloxy)azetidine hydrochloride 
1 0 (86) using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 8 H 0.95 (1H, m), 1.58 (6H, m), 1.85 (6H, m), 1.97 (3H, m), 
3.57 (2H, m), 3.81 (2H, m), 4.23 (1H, m), 5.50 (2H, m), 7.31 (4H, m), 7.55 (4H, m) 
LC (50/80) 98.0%, 9.44 min 

1 5 Preparation of 2-(trifluoromethyl)-4-chlorobenzhydrol (96) 

Magnesium turnings (4.21 g, 170 mmol) were stirred under nitrogen for 10 min. Stirring 
was halted and a solution of 2-bromobenzotrifluoride (36.37 g, 160 mmol) in dry THF 
(160mL) was added via a dropping funnel until the magnesium turnings were just covered. 
The reaction mixture was heated with a hot-air gun until localised turbidity was observed. 
20 At this point, stirring was initiated, and the rate of the reaction was subsequently controlled 
with intermittent use of an ice-water bath, and varying the rate of addition of the remaining 
2-bromobenzotrifluoride solution. After complete addition, the mixture was allowed to stir 
for 1 h, then used as a ~ 0.9 M solution. 

To a stirred solution of 4-chlorobenzaldehyde (2.17 g, 15 mmol) in anhydrous THF (10 
25 mL) was added a solution of 2-(trifluoromethyl)phenylmagnesium bromide (~ 0.9 M; 18 

mL, 16 mmol) over 2 min. After 16 h, the resultant mixture was partitioned between 

diethyl ether and IN HC1. The aqueous phase was extracted with diethyl ether (2 x 30 mL) 

and the combined organic extracts were washed with IN HC1, brine and dried (MgS0 4 ). 

Evaporation under reduced pressure afforded the desired product as an amber oil (4.63 g, 
30 100%). 

MS 269 [M - OH] + 

LC (50/80) 97.6%, 5.47 min 



WO 2004/096763 PCT/GB2004/001831 

53 

Preparation of l-benzhydryI-3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
(97) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (40.1 mmol) and 2- 
(trifluoromethyl)-4-chlorobenzhydrol (96) (80.2 mmol) using the procedure described for 
5 compound (3) (13.5 g, 66%). 

NMR (400MHz, c^-DMSO) 5 H 2.74 (1H, br t), 2.86 (1H, br t), 3.20 (1H, br t), 3.29(1H, br 
t), 4.15 (1H, q, .76.0 Hz), 4.39 (1H, s), 5.71 (1H, s), 7.16 (2H, m), 7.26 (6H, m), 7.38 (6H, 
m), 7.54 (1H, m), 7.70 (3H, m) 

10 Preparation of 3-[2-(trifluoromethyl)-4'-chlorobenzhydryIoxy]azetidine 

hydrochloride (98) 

This material was prepared from 1 -benzhydryl-3 -[2-(trifluoromethyl)-4'- 
chlorobenzhydryloxy]azetidine (97) (25.6 mmol) using the procedure described for 
compound (9) (8.2 g, 85%). 
15 NMR (400MHz, ^-DMSO) 8 H 3.78 (1H, m), 3.97 (3H, m), 4.89 (1H, q, J6.0 Hz), 5.85 
(1H, s), 7.33 (2H, m), 7.44 (2H, m), 7.59 (1H, m), 7.76 (3H, m), 8.97 (1H, bs) 

Example 81. 3-[2-(trifluoromemyl)^'-chlorobenzhydryloxy]-iV-(tert-butyl)azetidine- 
1-carboxamide (99) 

20 This material was prepared from 3-[2<trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) (1.32 mmol) and tert-butyl isocyanate (1.32 mmol) using the procedure 
described for compound (10) (474 mg, 81%). 

NMR (400MHz, ^-DMSO) 8 H 1.20 (9H, s), 3.51 (1H, m), 3.65 (1H, m), 3.84 (2H, m), 
4.25 (1H, m), 5.62 (1H, s), 5.73 (1H, s), 7.31 (2H, m), 7.39 (2H, m), 7.57 (1H, m), 7.75 
25 (3H, m) 

LC (50/80) 98.6%, 6.93 min 

Example 82. 3-[2-(trifluoromethyI)-4'-chlorobenzhydryloxy]-A'-(/i-propyl)azetidine- 
1-carboxamide (100) 

30 This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 
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NMR (400MHz, ^-DMSO) 5„ 0.79 (3H, t, J 7.5 Hz), 1.33 (2H, m), 3.52 (1H, m), 3.65 
(1H, m), 3.85 (2H, m), 4.30 (1H, m), 5.74 (1H, s), 6.23 (1H, s), 7.30 (2H, m), 7.42 (2H, 
. m), 7.57 (1H, m), 7.75 (3H, m) 
LC (50/80) 96.7% 6.46 min 

5 

Example 83. 3^2-(trmuoromethylM'-chIorobenzhydryIoxy]-iV.(i W .propyl)azetidine- 
1-carboxamide (101) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
10 compound (10). 

NMR (400MHz, ^-DMSO) 8 H 1.00 (6H, d, J 6.5 Hz), 3.54 (1H, m), 3.64 (2H, m), 3.84 
(2H, m), 4.28 (1H, m), 5.74 (1H, s), 6.02 (1H, s), 7.30 (2H, m), 7.41 (2H, m), 7.58 (1H, 
m), 7.79 (3H, m) 
LC (50/80) 98.2%, 6.22 min 

15 

Example 84. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-iV-(«-butyl)azetidine-l- 
carboxamide (102) 

This material was prepared from 3-[2-(trifluoromemyl)-4'-cmorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
20 compound (10). 

NMR (400MHz, ^-DMSO) 5 H 0.84 (3H, t, J 7.5 Hz), 1.23 (2H, m), 1.32 (2H, m), 3.35 
(1H, m), 3.65 (1H, m), 3.85 (2H, m), 4.29 (1H, m), 5.74 (1H, s), 6.23 (1H, s), 7.13 (2H, 
m), 7.42 (2H, m), 7.56 (1H, m), 7.74 (3H, m) 
LC (50/80) 98.0%, 7.02 min 

25 

Example 85. 3-[2Ktrifluoromethyl)-4'-chlorobenzhydi7loxy]-^-(sec-butyl)azetidine- 
1-carboxamide (103) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
30 compound (10). 

NMR (400MHz, ^-DMSO) 5 H 0.78 (3H, m), 0.97 (3H, d, J 6.0 Hz), 1.33(2H, m), 3.53 
(1H, m), 3.65 (1H, m), 3.85 (2H, m), 4.28 (1H, m), 5.74 (1H, s), 5.97 (1H, br d), 7.31 (2H, 
m), 7.42 (2H, m), 7.57 (1H, m), 7.75 (3H, m) 
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Example 86. 3-[2-(trifluoromethyl)^'-cMo™^ propionate-3- 
yl)azetidine-l-carboxamide (104) 

5 This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 

NMR (400MHz, ^-DMSO) 8 H 1.14 (3H, t, J7.0 Hz), 2.38 (2H, t, J 7.0 Hz), 3.54 (1H, m), 
3.66 (1H, m), 3.85 (2H, m), 4.04 (2H, q, J1.0 Hz), 4.30 (1H, m), 5.74 (1H, s), 6.37 (1H, br 
10 s), 7.31 (2H, m), 4.24 (2H, m), 5.57 (1H, m), 7.75 (3H, m) 
LC (50/80) 95.0%, 6.40 min 

Example 87. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-iV-(methyl 3-phenyl- 
propionate-2-yI)azetidine-l-carboxamide (105) 

15 This material was prepared from 3-[2-(trifluoromethyl)-4 , -chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 

NMR (400MHz, ^-DMSO) 8 H 2.88 (1H, m), 2.97 (1H, m), 3.50 (1H, m), 3.62 (1H, m), 
3.84 (2H, m), 4.26 (2H, m), 5.73 (1H, s), 6.75 (1H, m), 7.23 (7H, m), 7.44 (2H, m), 7.56 
20 (1H, m), 7.75 (3H, m) 

LC (50/80) 96.0%, 7.40 min 

Example 88. 3-[2-(trifluoromethyl)-4'-cMoro 
carboxamide (106) 

25 This material was prepared from 3-[2-(trifluoromethyl)--4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 

NMR (400MHz, ^-DMSO) 5 H 0.951 (3H, t, J 7.0 Hz), 2.96 (2H, m), 3.53 (1H, m), 3.64 
(1H, m), 3.86 (2H, m), 4.28 (1H, m), 5.74 (1H, s), 6.25 (1H, m), 7.30 (2H, m), 7.42 (2H, 
30 m), 7.56 (lH,m), 7.74 (3H,m) 
LC (80/20) 90.6%, 0.77 min 
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Example 89. 3 -[2-(trifluoromethyl)^'-cMorobenzhydryloxy]-7V-[(5)-a-methyl- 
benzyl]azetidine-l-carboxamide (107) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidme 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
5 compound (10). 

NMR (400MHz, ^-DMSO) 5 H 3.58 (1H, m), 3.70 (1H, m), 3.89 (2H, m), 4.32 (1H, m), 
4.73 (1H, m), 6.67 (1H, m), 7.31 (6H, m), 7.42 (2H, m), 7.55 (1H, m), 7.79 (3H, m) 
LC (80/20) 96.0%, 1.09 min 

10 Example 90. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-iV-(2^,4-trimethylpent- 
4-yl)azetidine-l-carboxamide (108) 

This material was prepared from 3-[2<trifluoromethyl)-4'-chlorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 

15 NMR (400MHz, ^-DMSO) 5 H 0.92 (9H, s), 1.24 (6H, s), 1.64 (2H, s), 3.52 (1H, m), 3.65 
(1H, m), 3.83 (2H, m), 4.25 (1H, m), 5.73 (1H, s), 7.30 (2H, m), 7.42 (2H, m), 7.57 (1H, 
m), 7.74 (3H, m) 
LC (80/20) 97.2%, 1 .75 min 

20 Example 91. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryIoxy]-iV(cyclopentyI)- 
azetidine-l-carboxamide (109) 

This material was prepared from 3-[2-(Mfluoromemyl)^'-cWorobenzhydryloxy]azetidine 
hydrochloride (98) and the corresponding isocyanate using the procedure described for 
compound (10). 

25 NMR (400MHz, ^-DMSO) 8 H 1.31 (2H, m), 1.44 (2H, m), 1.58 (2H, m), 1.73 (2H, m), 
3.54 (1H, m), 3.67 (1H, m), 3.83 (3H, m), 4.28(1H, m), 5.73 (1H, s), 6.07 (1H, m), 7.30 
(2H, m), 7.42 (2H, m), 7.57 (1H, m), 7.74 (3H, m) 
LC (80/20) 99.5%, 1.03 min 

30 Example 92. 3-(2,4'-dicMorobenzhydi^loxy)-iV<2,2,4-trimethylpent-4-yl)azetidme-l- 
carboxamide (110) 

This material was prepared from 3-(2,4'-dichlorobenzhydryloxy)azetidine hydrochloride 
(9) and the corresponding isocyanate using the procedure described for compound (10). 
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MS 464 [M + H] + 

LC (80/20) 97.9%, 1.80min 

Example 93. 3<2,4'-dicWorobenzhydryloxy)-iV-(2-methylbut-2-yl)azetidine-l- 
5 carboxamide (111) 

This material was prepared from 3-(2 > 4'-dichlorobenzhydryloxy)azetidine hydrochloride 
(9) and the corresponding isocyanate using the procedure described for compound (10). 
MS422[M + H] + 
LC (50/80) 99.6%, 1.15min 

10 

Preparation of 2-(trffluoromethyl)-2'-fluoro-4 , -bromobenzhydroI (112) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (60 mmol) 
and 4-bromo-2-fluorobenzaldehyde (54 mmol) using the procedure described for 
compound (96) (12.3 g, 74%). 

15 NMR (400MHz, ^-DMSO) 8 H 5.99 (1H, br d), 6.33 (1H, d, J 4.5 Hz), 7.27 (2H, m), 7.38 
(2H, m), 7.57 (2H, m), 7.71 (1H, m) 

Preparation of l-benzhydryl-3-[2-(trifluoromethyl)-2'-fluoro-4'-bromo- 

benzhydryloxy]azetidine (113) 

20 This material was prepared from l-benzhydryl-3-azetidinol (1) (23.0 mmol) and 2- 
(trifluoromethyl)-2'-fluoro-4'-bromobenzhydrol (112) (34.0 mmol) using the procedure 
described for compound (3) (8.84 g, 67%). 

NMR (400MHz, ^-DMSO) 8 H 2.76 (1H, t, J 6.5Hz), 2.87 (1H, t, J 6.5Hz), 3.23 (1H, br t), 
3.29 (1H, br t), 4.15 (1H, q), 4.39 (1H, s), 5.70 (1H, s), 7.17 (2H, m), 7.25 (6H, m), 7.37 
25 (6H, m), 7.59 (2H, m), 7.73 (1H, m) 

Preparation of 3-[2-(trifluoromethyl)-2'-fluoro-4'-bromobenzhydryloxy]azetidine 
hydrochloride (114) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-2'-fluoro-4'- 
30 bromobenzhydryloxy]azetidine (113) (15 mmol) using the procedure described for 
compound (9) (2.26 g, 51%). 

NMR (400MHz, ^-DMSO) 8 H 3.78 (1H, br s), 3.96 (3H, br d), 4.42 (lH,m), 5.83 (1H, s), 
7.33 (2H, m), 7.41 (2H, m), 7.70 (3H, m) 
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Example 94. 3-[2-(trifluoromethyI)-2'-fluoro-4'-bromobenzhydryloxy]-iV-(tert- 
butyl)azetidine-l-carboxamide (115) 

5 This material was prepared from 3-[2-(trifluoromethyl)-2'-fluoro-4'- 
bromobenzhydryloxy]azetidine hydrochloride (114) and ter/-butyl isocyanate (4.54 mmol) 
using the procedure described for compound (5) (1.33 g, 58%). 

NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 3.58 (1H, m), 3.64 (1H, m), 3.88 (2H, m), 
4.26 (1H, m), 5.98 (1H, s), 7.18 (1H, m), 7.44 (1H, m), 7.61 (2H, m), 7.78 (3H, m) 
10 LC (50/80) 99.0%, 7. 1 5 min 

Found: C, 52.29; H, 4.61; N, 5.63, C22H23BrF4N202 requires: C, 52.50; H, 4.61; N, 
5.56% 



Preparation of 2-(trifluoromethyl)-4'-(methylthio)benzhydrol (116) 

1 5 This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (32 mmol) 
and 4-(methylthio)benzaldehyde (30 mmol) using the procedure described for compound 
(96) (9.4 g, 100%). 

NMR (400MHz, CDC1 3 ) 5 H 6.26 (1H, s), 7.21 (2H, m), 7.28 (2H, m), 7.39 (1H, m), 7.55 
(1H, m), 7.64 (2H, m) 

20 

Preparation of l-benzhydryl-3-[2-(trifluoromethyI)-4'-(methylthio)- 

benzhydryloxy]azetidine (117) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (15 mmol) and 2- 
(trifluoromethyl)-4'-(methylthio)benzhydrol (116) (30 mmol) using the procedure 
25 described for compound (3) (4.68 g, 60%). 

NMR (400MHz, ^-DMSO) 6 H 2.42 (3H, s), 2.75 (1H, m), 2.85 (1H, m), 3.21 (1H, m), 
3.29 (1H, m), 4.14 (1H, m), 4.38 (1H, s), 5.66 (1H, s), 7.21 (10H, m), 7.37 (4H, m), 7.51 
(1H, m), 7.70 (3H, m) 

30 Preparation of 3-[2-trifluoromethyl-4'-(methylthio)benzhydryloxy]azetidine 
hydrochloride (118) 
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This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4'- 
(methylthio)benzhydryloxy]azetidine (117) (8.7 mmol) using the procedure described for 
compound (9) (2.29 g, 68%). 

NMR (400MHz, ^-DMSO) 8„ 3.89 (4H, br m), 4.41 (1H, m), 5.80 (1H, s), 7.24 (4H, s), 
7.57 (1H, m), 7.75 (3H, m), 9.30 (2H, br s) 
LC (50/80) 94.5%, 3.55 min 



Example 95. 3-[2-(trifluoromethyl)-4 , -(methylthio)benzhydryloxy]-A^(tert-butyl)- 
azetidine-l-carboxamide (119) 

10 This material was prepared from 3-[2-trifluoromethyl-4'- 

(methylthio)benzhydryloxy]azetidine hydrochloride (118) (1.28 mmol), tert-butyl 
isocyanate (1.28 mmol) and mp-carbonate (2.62mmol/g, 3.85 mmol) using the procedure 
described for compound (10) (433 mg, 75%). 

NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 2.44 (3H, s), 3.53 (1H, m), 3.64 (1H, m), 3.83 
1 5 (2H, m), 4.22(1H, m), 5.68(1H, s), 7.22 (4H, m), 7.54 (1H, m), 7.74 (3H, m) 
LC (50/80) 98.0%, 7.00 min 



Example 96. 3-[2-(trifluoromethyl)-4'-(methylthio)benzhydryloxy]-iV-(/5«- 
propyl)azetidine-l-carboxamide (120) 

20 This material was prepared from 3-[2-trifluoromethyl-4'- 

(memylthio)benzhydryloxy]azetidine hydrochloride (118) and the corresponding 
isocyanate using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.00 (6H, d, J 6.5 Hz), 2.44 (3H, s), 3.54 (1H, m), 3.64 
(2H, m), 3.84 (2H, m), 4.27 (1H, m), 5.69 (1H, s), 6.02 (1H, m), 7.22 (4H, m), 7.55 (1H, 
25 m), 7.74 (3H, m) 

LC (50/80) 99.0%, 6.36 min 



Example 97. 3-[2-(trifluoromethyl)-4'-(methylthio)benzhydryloxy]-iV-(scc-butyl)- 
azetidine-l-carboxamide (121) 

This material was prepared from 3-[2-trifluoromethyl-4'- 

(methylthio)benzhydryloxy]azetidine hydrochloride (118) and the corresponding 
isocyanate using the procedure described for compound (10). 
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NMR (400MHz, ^-DMSO) 6 H 0.78 (3H, t, J 7.0 Hz), 0.97 (3H, d, J 1.5 Hz), 1.32 (2H, m), 
2.45 (3H, s), 3.45 (1H, m), 3.54 (1H, m), 3.65 (1H, m), 3.85 (2H, m), 4.270H, m), 5.70 
(1H, s), 5.96 (1H, s), 7.22 (4H, m), 7.55 (1H, m), 7.74 (3H, m) 
LC (50/80) 98.0%, 6.84 min 

5 

Example 98. 3-[2-(trifluoromethyl)-4 , -(methyIthio)benzhydryloxy]-iV-(benzyl)- 
azetidine-l-carboxamide (122) 

This material was prepared from 3-[2-trifluoromethyl-4'- 

(methylthio)benzhydryloxy]azetidine hydrochloride (118) and the corresponding 
10 isocyanate using the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 2.44 (3H, s), 3.60 (1H, m), 3.69 (1H, m), 3.90 (2H, m), 
4.15 (2H, m), 4.31(1H, m), 5.70 (1H, s), 6.87 (1H, m), 7.24 (8H, m), 7.55 (1H, m), 7.75 
(3H, m) 

LC (50/80) 96.1%, 7.17min 

15 

Preparation of 2-(trifluoromethyl)-4-fluoro-4'-chlorobenzhydrol (123) 
This material was prepared from 4-chlorophenylmagnesium bromide (28.6 mmol) and 4- 
fluoro-2-(trifluoromethyl)benzaldehyde (26.0 mmol) using the procedure described for 
compound (2) (6.04 g, 76%). 

20 NMR (400MHz, ^-DMSO) 5 H 6.00 (1H, br d), 6.33 (1H, d, J 4.5 Hz), 7.26 (2H, m), 7.38 
(2H, m), 7.57 (2H, m), 7.12 (1H, m) 

Preparation of l-benzhydryI-3-[2-(trifluoromethyl)-4-fluoro-4'- 
chIorobenzhydryloxy]azetidine (124) 

25 This material was prepared from l-benzhydryl-3-azetidinol (1) (9.8 mmol) and 2- 
(trifluoromethyl)-4-fluoro-4'-chlorobenzhydrol (123) (19.7 mmol) using the procedure 
described for compound (3) (2.31 g, 45%). 

NMR (400MHz, ^-DMSO) 5 H 2.76 (1H, t, ^6.5 Hz), 2.86 (1H, t, J 6.5 Hz), 3.23 (1H, t, J 
6.5 Hz), 3.30 (1H, t, J 6.5 Hz), 4.16 (1H, m), 4.40 (1H, s), 5.70 (1H, s), 7.17 (2H, m), 7.26 
30 (6H, m), 7.37 (6H, m), 7.60 (2H, m), 7.75(1H, m) 



Preparation of S-^trifluoromethy^-^fluoro^'-cblorobenzhydryloxylazetidine 
hydrochloride (125) 
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This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4-fluoro-4'- 
chlorobenzhydryloxy]azetidine (124) (3.8 mmol) using the procedure described for 
compound (9) (1.45 g, 97%). 

NMR (400MHz, c^-DMSO) 8 H 3.31 (1H, br s), 3.78 (1H, br s), 3.96 (3H, br d), 4.40 (1H, 
5 m), 5.83 (1H, s), 7.32 (2H, m), 7.45 (2H, m), 7.70 (3H, m), 8.97 (2H, br d) 
LC (50/80) 99.7%, 4.67min 



Example 99. 3-[2-(trifluoromethyI)-4-fluoro-4'-chlorobeii2hydryloxy]-iV-(tert- 
butyl)azeridine-l-carboxamide (126) 

10 This material was prepared from 3-[2-(trifluoromethyl)-4-fluoro-4'- 
chlorobenzhydryloxy]azetidine hydrochloride (125) (0.25 mmol), /erf-butyl isocyanate 
(0.25 mmol) and MP-carbonate (2.62 mmol/g, 0.76 mmol) using the procedure described 
for compound (10) (72.4 mg, 63%). 

NMR (400MHz, ^-DMSO) 8 H 1.21 (9H, s), 3.52 (1H, m), 3.64 (1H, m), 3.84 (2H, m), 
1 5 4.25 (1H, m), 5.71 (1H, s), 7.30 (2H, m), 7.42 (2H, m), 7.62 (2H, m), 7.77(1H, m) 
LC (50/80) 95.0%, 7.35 min 

Example 100. 3-[2-(trifluoromethyl)^fluoro^'-chIorobenzhydryloxy]-iV-(w<?- 
propyl)azetidme-l-carboxamide (127) 

20 This material was prepared 3-[2-(trifluoromethyl)-4-fluoro-4'-chlorobenz- 
hydryloxy]azetidine hydrochloride (125) and the corresponding isocyanate using the 
procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.00 (6H, d, J 6.5 Hz), 3.51 (1H, m), 3.65 (2H, m), 
3.83(2H, m), 4.28 (1H, m), 5.72 (1H, s), 6.02 (1H, m), 7.32 (2H, m), 7.40 (2H, m), 7.64 
25 (2H,m),7.79(lH,m) 

LC (50/80) 99.0%, 6.84 min 



Example 101. 3-[2-(trifluoromethyl)-4-fluoro-4'-chIorobenzhydryloxy]-iV-(5ec- 
butyl)azetidine-l-carboxamide (128) 

This material was prepared 3-[2-(trifluoromethyl)-4-fluoro-4'- 

chlorobenzhydryloxy]azetidine hydrochloride (125) and the corresponding isocyanate 
using the procedure described for compound (10). 
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NMR (400MHz, ^-DMSO) 8 H 0.78 (3H, t, J 1.5 Hz), 0.97 (3H, d, J 6.5 Hz), 1.33 (2H, m), 
3.45 (1H, m), 3.53 (1H, m), 3.65 (1H, m), 3.85 (2H, m), 4.30 (1H, m), 5.73 (1H, s), 5.96 
(1H, m), 7.30 (2H, m), 7.43 (2H, m), 7.62 (2H, m), 7.78 (1H, m) 
LC (50/80) 99.0%, 7.29 min 

5 

Example 102. 3-[2Ktrifluoromethyl)-4-fluoro-4'-chlorobenzhydryloxyl-iV- 
(cyclohexyl)azetidine-l-carboxamide (129) 

This material was prepared 3-[2-(trifluoromethyl)-4-fluoro-4'-chlorobenz- 
hydryloxy]azetidine hydrochloride (125) and the corresponding isocyanate using the 
10 procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 1.12 (5H, m), 1.53 (1H, m), 1.66 (4H, m), 3.52 (1H, m), 
3.64 (1H, m), 3.83 (2H, m), 4.28 (1H, m), 5.71 (1H, s), 6.01 (1H, m), 7.31 (2H, m), 7.41 
(2H, m), 7.62 (2H, m), 7.70 (1H, m) 
LC (50/80) 99.9%, 7.77 min 

15 

Example 103. 3-[2-(trifluoromethyl)-4-fluoro-4'-chlorobenzhydryloxyJ-iV- 
(benzyl)azetidine-l-carboxamide (130) 

This material was prepared 3-[2-(trifluoromethyl)-4-fluoro-4'-chlorobenz- 
hydryloxyjazetidine hydrochloride (125) and the corresponding isocyanate using the 
20 procedure described for compound (1 0). 

NMR (400MHz, ^-DMSO) 8 H 3.58 (1H, m), 3.70 (1H, m), 3.91 (2H, m), 4.16 (2H, m), 
4.32 (1H, m), 5.74 (1H, s), 6.87 (1H, m), 6.12 (3H, m), 7.30 (4H, m), 7.43 (2H, m), 7.62 
(2H, m), 7.85 (1H, m) 
LC (50/80) 94.0%, 7.49 min 

25 

Preparation of 2-(trifluoromethyl)benzhydrol (131) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
and benzaldehyde (15 mmol) using the procedure described for compound (96) (3.7 g, 
98%). 

30 NMR (400MHz, CDC1 3 ) 8 H 6.31 (1H, s), 7.26 (1H, m), 7.36 (5H, m), 7.53 (1H, m), 7.65 
(2H,m) 
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Preparation of l-benzhydryI.3-[2-(trmuoromethyl)ben2hydryloxyla2e«dine (132) 

This material was prepared from l-benzhydrol-3-azetidinol (1) (7.5 mmol) and 2- 
(trifluoromethyDbenzhydrol (13 1) (15 mmol) using the procedure described for compound (3) 
(1.81 g, 51%). 

5 NMR (400MHz, ^-DMSO) 5 H 2.75 (1H, br t), 2.85 (1H, br t), 3.21 (1H, br t), 3.27 (1H, br t), 
4.15 (1H, m), 4.38 (1H, s), 5.71 (1H, s), 7.12 - 7.40 (12H, m), 7.49 - 7.72 (7H, m), 

Preparation S-P^trifluoromethyObeiizhydryloxylazetidine hydrochloride (133) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)- 
10 benzhydryloxyjazetidine (132) (3.8 mmol) using the procedure described for compound 
(9) (0.70 g, 60%). 

NMR (400MHz, ^-DMSO) 8„ 3.89 (4H, br m), 4.41 (1H, m), 5.80 (1H, s), 7.29 (3H, m), 
7.35 (2H, m), 7.55 (1H, m), 7.74 (3H, m), 9.30 (2H, br s) 
LC (50/80) 96.6%, 1.60 min 



15 



Example 104. 3- [ 2Ktrifluoromethyl)benzhydryl OX y].^.(^butyl) a zetidme-l^ 
carboxamide (134) 

This material was prepared from S-p^trifluoromemyObenzhydryloxyJazetidine 
hydrochloride (133) (0.33 mmol), ^-butyl isocyanate (0.33 mmol) and MP-carbonate 
20 (2.62 mmol/g, 0.98 mmol) using the procedure described for compound (10) (99 5 ms 
75%). " 6 ' 

NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 3.54 (1H, m), 3.66 (1H, m), 3.84 (2H, m) 
4.23 (1H, m), 5.63 (1H, s), 7.29 (3H, m), 7.35 (2H, m), 7.55 (1H, m), 7.74 (3H, m) 
LC (50/80) 93.0%, 6.24 min 



25 



Example 105. S-p^trmuoromethy^benzhydryloxyl-Ar-^-propy^a^ti^!. 
carboxamide (135) 

This material was prepared 3-[2<trifluoromethyl)benzhydryloxy]azetidine hydrochloride 
(133) and the corresponding isocyanate using the procedure described for compound (10) 
30 NMR (400MHz, ^-DMSO) 8„ 1.00 (6H, d, J 6.5 Hz), 3.55 (1H, m), 3.65 (2H, m), 3 84 
(2H, m), 4.28 (1H, m), 5.74 (1H, s), 7.32 (5H, m), 7.55 (1H, m), 7.74 (3H, m) 
LC (50/80) 91.0%, 5.51 min 
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Example 106. 3-[2-(trifluoromethyI)benzhydryloxyJ-iV-(sec-butyI)azetidine-l- 
carboxamide (136) 

This material was prepared 3-[2-(trifluoromethyl)benzhydryloxy]azetidine hydrochloride 
(133) and the corresponding isocyanate using the procedure described for compound (10). 
5 NMR (400MHz, ^-DMSO) 5 H 0.782 (3H, m), 0.972 (3H, d, J 6.0 Hz), 1 .33 (2H, m), 3.45 
(lH,.m), 3.54 (1H, m), 3.65 (1H, m), 3.85 (2H, m), 4.28 (1H, m), 5.74 (1H, s), 7.32 (5H, 
m), 7.55 (1H, m), 7.74 (3H, m) 
LC (50/80) 94.0%, 6.04 min 

10 Example 107. 3-[2-(trifluoromethyl)benzhydryloxy]-iV-(cyclohexyl)azetidine-l- 
carboxamide (137) 

This material was prepared 3-[2-(trifluoromethyl)benzhydryloxy]azetidine hydrochloride 
(133) and the corresponding isocyanate using the procedure described for compound (10). 
NMR (400MHz, ^-DMSO) 8 H 1.12 (5H, m), 1.55 (1H, m), 1.67 (4H, m), 3.54 (1H S m), 
15 3.65 (1H, m), 3.85 (2H, m), 4.22 (1H, m), 5.74 (1H, s), 7.32 (5H, m), 7.55 (1H, m), 7.74 
(3H, m) 

LC (50/80) 96.0%, 6.79 min 

Example 108. 3-[2-(trffluoromethyl)benzhydjryloxy]-A^-(benzyl)azetidme-l- 
20 carboxamide (138) 

This material was prepared 3-[2-(trifluoromethyl)benzhydryloxy]azetidine hydrochloride 
(133) and the corresponding isocyanate using the procedure described for compound (10). 
NMR (400MHz, ^-DMSO) 8 H 3.59 (1H, m), 3.71 (1H, m), 3.91 (2H, m), 4.15 (2H, m), 
4.31 (1H, m), 5.75 (1H, s), 6.87 (1H, m), 7.21 (3H, m), 7.32 (6H, m), 7.55 (1H, m), 7.75 
25 (3H,m) 

LC (50/80) 95.5%, 6.45 min 

Preparation of 2-(trffluoromethyl)-4'-(trifluoromethoxy)benzaldehyde (139) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
30 and 4-(trifluoromethoxy)benzaldehyde (15 mmol) using the procedure described for 
compound (96) (5.24 g, 100%). 

NMR (400MHz, CDC1 3 ) 5 H 6.31 (1H, s), 7.17 (2H, m), 7.39 (3H, m), 7.57 (2H, m), 7.68 
(lH,m) 
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Preparation of l-benzhydryl-3-[2-(trifluoromethyI)-4'-(trifluoromethoxy)- 
benzhydryloxyjazetidine (140) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (7.5 mmol) and 2- 
(trifluoromethyl)-4'-(trifluoromethoxy)benzaldehyde (139) (15 mmol) using the procedure 
described for compound (3) (2.65 g, 63%). 

NMR (400MHz, ^-DMSO) 8 H 2.75 (1H, m), 2.85 (1H, m), 3.21 (1H, m), 3.30 (1H, m), 
4.15 (1H, m), 4.39 (1H, s), 5.76 (1H, s), 7.16 (2H, m), 7.25 (3H, m), 7.37 (8H, m), 7.52 
(lH,m), 7.72 (3H,m) 

Preparation 3-[2<trffluoromemylH'-(trmuoromemoxy)beiizhydryloxy]azetidine 
hydrochloride (141) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4'- 
(trifluoromethoxy)benzyhydryloxy]azetidine (140) (4.8 mmol) using the procedure 
described for compound (9) (1.32 g, 65%). 

NMR (400MHz, ^-DMSO) 8 H 3.89 (4H, br m), 4.41 (1H, m), 5.80 (1H, s), 7.24 (4H, s), 
7.57 (1H, m), 7.75 (3H, m), 9.30 (2H, br s) 
LC (50/80) 93.5%, 4.63 min 

Example 109. 3-[2-(trifluoromethyl)-4'-(trifluoromethoxy)benzhydryloxy]-iV-(tert- 
butyl)azetidine-l-carboxamide (142) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-(trifluoro- 
methoxy)benzhydryloxy]azetidine hydrochloride (141) (0.234 mmol), tert-butyl isocyanate 
(0.234 mmol) and MP-carbonate (2.62 mmol/g, 0.702 mmol) using the procedure 
described for compound (10) (78.7 mg, 69%). 

NMR (400MHz, ^-DMSO) 5 H 1.20 (9H, s), 3.53 (1H, m), 3.69 (1H, m), 3.85 (2H, m), 
4.25 (1H, m), 5.68 (1H, s), 7.35 (2H, m), 7.42 (2H, m), 7.58 (1H, m), 7.75 (3H, m) 
LC (50/80) 98.0%, 7.31 min 



Example 110. 3-[2-(trifluoromethyl)-4'-(triiluoromethoxy)benzhydryloxy]-iV-(fco- 
propyl)azetidine-l-carboxamide (143) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-(trifluoro- 
methoxy)benzyloxy]azetidine hydrochloride (141) and the corresponding isocyanate using 
the procedure described for compound (10). 
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NMR (400MHz, ^-DMSO) 5 H 1.00 (6H, d, J 6.5 Hz), 3.53 (1H, m), 3.67 (2H, m), 3.86 
(2H, m), 4.28 (1H, m), 5.78 (1H, s), 7.35 (2H, m), 7.42 (2H, m), 7.58 (1H, m), 7.75 (3H 
m) 

LC (50/80) 95.0%, 6.85 min 

Example 111. 3-[2-(trmuoromethyl)-4'-(trifluoromethoxy)benzhydryloxy]-iV-(^c- 
butyl)azetidine-l-carboxamide (144) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-(trifluoro- 
methoxy)benzyloxy]azetidine hydrochloride (141) and the corresponding isocyanate using 
the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 5 H 0.79 (3H, m), 0.97 (3H, m), 1.34 (2H, m), 3.45 (1H, m), 
3.55 (1H, m), 3.70 (1H, m), 3.86 (2H, m), 4.30 (1H, m), 5.79 (1H, s), 7.35 (2H, m), 7.42 
(2H, m), 7.58 (1H, m), 7.75 (3H, m) 
LC (50/80) 99.0%, 7.18 min 

Example 112. 3-[2-(trifluoromethyI)-4'-(trifluoromethoxy)benzhydryloxy]-iV- 
(benzyl)azetidine-l-carboxamide (145) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-(trifluoro- 
methoxy)benzyloxy]azetidine hydrochloride (141) and the corresponding isocyanate using 
the procedure described for compound (10). 

NMR (400MHz, ^-DMSO) 8„ 3.61 (1H, m), 3.75 (1H, m), 3.92 (2H, m), 4.16 (2H, m), 
4.30 (1H, m), 5.80 (1H, s), 6.87 (1H, m), 7.21 (3H, m), 7.28 (2H, m), 7.35 (2H, m), 7.43 
(2H, m), 7.57 (1H, m), 7.76 (3H, m) 
LC (50/80) 99.0%, 7.76 min 

Example 113. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxyJ-Ar.(i. adamantyl) . 
azetidine-l-carboxamide (146) 

This material was prepared from 3-[2-(trifluoromemyl)^'-chlorobenzhydryloxy]azetidine 

hydrochloride (98) (0.55 mmol) and 1-adamantyl isocyanate (0.55 mmol) using the 

procedure described for compound (10) (229 mg, 83%). 

MS519[M + H] + 

LC (50/80) 99.6%, 8.45 min 
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Example 114. 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-iV-(cyclohexyI)- 
azetidine-l-carboxamide (147) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]azetidiiie 
hydrochloride (98) (0.55 mmol) and cyclohexyl isocyanate (0.55 mmol) using the 
5 procedure described for compound (10) (146 mg, 59%). 
MS 467 [M + H] + 
LC (50/80) 99.8%, 7.32 min 

Example 115. 3-[2<trmuoromethyIH'-cWorobenzhydryIoxy]-A^-(tert-amyl)azetidine- 
10 1-carboxamide (148) 

Compound (98) was converted to the corresponding free-base by partitioning between 
dichloromethane and 0.5N sodium hydroxide. 

To a stirred solution of triphosgene (187 mg, 0.63 mmol) in dry dichloromethane (5 mL) at 
0 °C was added portionwise over 40 min a solution of the free-base of compound (31) 

15 (1 .66 mmol) in dry dichloromethane (10 mL). After 20 min, a 5 mL aliquot of the reaction 
mixture was rapidly added to triethylamine (230 uL) and ter/-amylamine (66 (xL) and the 
resultant mixture was shaken at ambient temperature for 72 h. The reaction mixture was 
washed with 0.2N hydrochloric acid and the organics were loaded onto an SCX-2 (2 g) 
cartridge, then eluted with EtOAc followed by MeOH. The combined organics were 

20 concentrated in vacuo, then purified by flash column chromatography [Si02; ethyl 
acetate:wo-hexane (30:70 -> 50:50)] to afford the desired product as an orange oil (30 mg, 
12%) 

MS455[M + H] + 

LC (50/80) 92.3%, 7.22 min 

25 

Preparation of 2-(trifluoromethyl)-4'-methyIbenzhydrol (149) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
and j7-tolualdehyde (1.82 mL, 15 mmol) using the procedure described for compound (96) 
(4.28 g, 100%). 
30 LC (50/80) 97. 1 %, 4.76 min 
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Preparation of l-benzhydryI-3-[2-(trifluoromethyl)-4'-methylbenz- 
hydryloxy]azetidine (150) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (7.5 mmol) and 2- 
(trifluoromemyl)-4'-methylbenzhydrol (149) (15 mmol) using the procedure described for 
compound (3). Flash column chromatography [Si02; ethyl acetate - iso-hexme (5:95)] 
afforded a yellow gum (4.41 g) which was used in the next step without further 
purification. 



Preparation of 3-[2-(trifluoromethyl)-4'-methylbenzhydryloxy]azetidine 
10 hydrochloride (151) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4'- 
methylbenzyloxy]azetidine (150) (7.5 mmol) using the procedure described for compound 
(9). Crystallisation from DIPE-MeOH afforded the product as a white solid (1 .39 g, 54%). 

15 Example 116. 3-[2-(trifluoromethyl)-4'-methylbenzhydryIoxy]-iV-(l-adamantyl)- 
azetidine-l-carboxamide (152) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-methylbenzhydryloxy]azetidine 
hydrochloride (151) (0.56 mmol) and 1-adamantyl isocyanate (0.56 mmol) using the 
procedure described for compound (10). The desired product was obtained as a white 
20 foam (264 mg, 94%). 
NMR 

LC (50/80) 98.1%, 8.20 min 



Example 117. 3-[2-(trifluoromethyl)-4'-methylbenzhydryloxy]-iV-(tert-butyl)- 
25 azetidine-l-carboxamide (153) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-methylbenzhydryloxy]azetidine 
hydrochloride (151) (0.56 mmol) and tert-butyl isocyanate (0.56 mmol) using the 
procedure described for compound (10). The desired product was obtained as a colourless 
glass which gave a white solid on scratching (232 mg, 98%). 
30 MS420[M + H] + 

LC (50/80) 98.7%, 6.54 min 
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Example 118. 3-[2-(trifluoromethyI)-4'.methylben2hydryloxy]-A^(cycIohexyl)- 
azetidine-l-carboxamide (154) 

This material was prepared from 3-[2-(trifluoromethyl)-4'-methylbenzhydryloxy]azetidine 
hydrochloride (151) (0.56 mmol) and cyclohexyl isocyanate (0.56 mmol) using the 
5 procedure described for compound (10). The desired product was obtained as a white 
foam (230 mg, 91%). 
MS 447 [M + H] + 
LC (50/80) 99.9%, 7.1 1 min 

1 0 Preparation of 2-(trifluoromethyl)-4'-methoxybenzhydroI (155) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
and^-anisaldehyde (1.86 mL, 15 mmol) using the procedure described for compound (96) 
(4.34 g, 100%). 
LC (50/80) 97.2%, 3.62 min 

15 

Preparation of l-benzhydryI-3-[2-(trifluoromethyI)-4'-methoxybenz- 
hydryloxy]azetidine (156) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (7.5 mmol) and 2- 
(trifluoromethyl)-4'-methoxybenzhydrol (155) (15 mmol) using the procedure described 
20 for compound (3). Flash column chromatography [Si02; ethyl acetate - fco-hexane (10:90 
-> 20:80)] afforded a pale yellow gum (2.73 g) which was used in the next step without 
further purification. 

Preparation of 3-[2-(trifluoromethyI)-4'-methoxybenzhydryIoxy]azetidine (157) 

25 The corresponding hydrochloride salt was prepared from l-benzhydryl-3-[2- 
(trifluoromethyl)^'-methoxybenzyloxy]azetidine (156) (7.5 mmol) using the procedure 
described for compound (9). Due to the presence of impurities, the salt was partitioned 
between aqueous base and an organic solvent, the organic phase dried (MgS0 4 ) and 
evaporated to afford the desired product as a colourless oil (730 mg, 29%) 

30 

Example 119. S-p^trifluoromemylH'-methoxybeMhydryloxyl-iV^i.adamanty!). 
azetidine-l-carboxamide (158) 
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To a solution of 3-[2-(trifluoromethyl)-4'-methoxybenzhyAyloxy]azetidine (157) (100 mg, 
0.30 mmol) in anhydrous DCM (4 mL) was added MP-carbonate (3.01 mmol/g; 100 mg,' 
0.30 mmol) and 1-adamantyl isocyanate (55 mg, 0.30 mmol). The resultant mixture was' 
shaken at ambient temperature for 5 h, after which time it was poured onto a DCM-wetted 
5 SCX-2 (1 g) cartridge. Elution with DCM (6 mL) followed by DCM-MeOH (6 mL), then 
removal of solvent in vacuo afforded the desired product as a white foam (140 mg, 92%). 
MS515[M + H] + 
LC (50/80) 97.9%, 7.86 min 

10 Example 120. 3-[2-(trifluoromethyI)-4'-methoxyben Z hydrylo X y]-iV-(^-butyl)- 
azetidine-l-carboxamide (159) 

To a solution of 3-[2Ktrifluoromethyl)-4'-methoxybenzhydryloxy]azetidine (157) (100 mg, 
0.30 mmol) in anhydrous DCM (4 mL) was added MP-carbonate (3.01 mmol/g; 100 mg,' 
0.30 mmol) and tert-buty\ isocyanate (35 uL, 0.30 mmol). The resultant mixture was 

15 shaken at ambient temperature for 5 h, after which time it was poured onto a DCM-wetted 
SCX-2 (1 g) cartridge. The sample was eluted with DCM (6 mL) followed by DCM- 
MeOH (6 mL), then evaporated. Purification by flash column chromatography [Si0 2 ; 
ethyl acetate - wo-hexane (35:65 50:50)] afforded the desired product as a colourless' 
glass (90 mg, 70%). 

20 MS437[M + Hf 

LC (50/80) 99.5%, 6.12 min 

Preparation of 2-(trifluoromethyl)-4 , -fluorobenzhydrol (160) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
25 and 4-fluorobenzaldehyde (1.64 mL, 15 mmol) using the procedure described for 
compound (96) (4.27 g, 100%). 
LC (50/80) 99.3%, 4.37 min 



Preparation of l-beiizhydryl-a-PKWfluoromethylM'-fluorobeiizhydryloxylazetidine 
(161) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (7.5 mmol) and 2- 
(trifluoromethylH'-fluorobenzhydrol (160) (15 mmol) using the procedure described for 
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compound (3). After basic aqueous workup, the crude product was used in the next step 
without further purification. 

Preparation of S-P-CtrifluoromethylH'-fluorobenzhydryloxyJazetidine 
hydrochloride (162) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4'- 
fluorobenzyloxy]azetidine (161) (7.5 mmol) using the procedure described for compound 
(9). Crystallisation from DIPE-MeOH afforded the product as a white solid (1 .49 g, 55%). 
LC (50/80) 99.6%, 2.30 min 



10 



Example 121. 3-[2-(trifluoromethyl)-4'-fluorobenzhydryloxy]-iV-(l-adamantyl)- 
azetidine-l-carboxamide (163) 

To a solution of 3-[2-(trifluoromethyl)-4'-fl U orobenzhydryloxy]azetidine hydrochloride 
(162) (200 mg, 0.55 mmol) in anhydrous DCM (5 mL) was added MP-carbonate (3.01 

15 mmol/g; 550 mg, 1.65 mmol) and 1-adamantyl isocyanate (101 mg, 0.55 mmol). The 
resultant mixture was shaken at ambient temperature for 16 h, after which time it was 
poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with DCM (16 
mL), then evaporated to afford the desired product as a white foam (257 mg, 92%). 
MS503[M + H] + 

20 LC (50/80) 99.3%, 7.89 min 

Example 122. 3-[2-(trmuoromemyl)-4'-fluorobeii2hydryloxy]-^-(tert.butyl)azetidme- 
1-carboxamide (164) 

To a solution of 3-[2Ktrifluoromemyl)-4'-fluorobenzhydryloxy]azetidine hydrochloride 
25 (162) (200 mg, 0.55 mmol) in anhydrous DCM (5 mL) was added MP-carbonate (3.01 
mmol/g; 550 mg, 1.65 mmol) and ter/-butyl isocyanate (65 uL; 0.55 mmol). The resultant 
mixture was shaken at ambient temperature for 16 h, after which time it was poured onto a 
DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with DCM (16 mL), then 
evaporated to afford the desired product as a colourless glass (204 mg, 87%). 
30 MS 425 [M + H] + 

LC (50/80) 98.0%, 6.14 min 
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Example 123. 3-l2-(trifluoromethyl)-4'-fluorobenzhydryloxy]-iV-(cyclohexyI)- 
azetidine-l-carboxamide (165) 

To a solution of 3-[2-(trifluoromethyl)-4'-fluorobenzhydryloxy]azetidine hydrochloride 
(162) (200 mg, 0.55 mmol) in anhydrous DCM (5 mL) was added MP-carbonate (3.01 
5 mmol/g; 550 mg, 1.65 mmol) and cyclohexyl isocyanate (72 uL, 0.55 mmol). The 
resultant mixture was shaken at ambient temperature for 16 h, after which time it was 
poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with DCM (16 
mL), then evaporated to afford the desired product as a colourless glass (194 mg, 78%). 
MS451 [M + H] + 
1 0 LC (50/80) 99.8%, 6.82 min 

Example 124. 3-[2-(trffluoromethyl)-4'-chlorobenzhydryloxy]-iV-(aUyl)azetidine-l- 
carboxamide (166) 

To a solution of 3-[2-(Mfluoromemyl)-4'-cmorobenzhydryloxy]azetidine hydrochloride 
15 (98) (100 mg, 0.28 mmol) in anhydrous DCM (3 mL) was added MP-carbonate (3.01 
mmol/g; 275 mg, 0.84 mmol) and allyl isocyanate (25 uL, 0.28 mmol). The resultant 
mixture was shaken at ambient temperature for 16 h, after which time it was poured onto a 
DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with DCM (18 mL), then 
evaporated to afford the desired product (72 mg, 61%). 
20 MS 425 [M + H] + 

LC (50/80) 98.1 %, 6.25 min 

Example 125. 3-[2-(trifluoromethyl)-4'-(methyIthio)ben 2 hydryloxy]-iV-(l- 
adamantyl)azetidine-l-carboxamide (167) 

25 To a solution of 3-[2-(trifluoromethyl)^'-(memyltmo)benzhydryloxy]azetidine 
hydrochloride (118) (100 mg, 0.26 mmol) in anhydrous DCM (5 mL) was added MP- 
carbonate (3.10 mmol/g; 250 mg, 0.84 mmol) and 1-adamantyl isocyanate (47 mg, 0.26 
mmol). The resultant mixture was shaken at ambient temperature for 16 h, after which 
time it was poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with 

30 DCM (18 mL), then evaporated to afford the desired product as a white, crystalline solid 
(70mg,51%). 
MS 531 [M + H] + 
LC (50/80) 93.3%, 8.56 min 
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Example 126. 3-[2.(trifluoromethyI)-4'-(methylthio)benzhydryloxy]-Ar.(cyclo- 
hexyl)azetidine-l-carboxamide (168) 

To a solution of 3-[2-(trifluoromethyl)-4'-(methyltmo)ben^ydryloxy]azetidine 
5 hydrochloride (118) (100 mg, 0.26 mmol) in anhydrous DCM (5 mL) was added MP- 
carbonate (3.10 mmol/g; 250 mg, 0.84 mmol) and cyclohexyl isocyanate (33 uL, 0.26 
mmol). The resultant mixture was shaken at ambient temperature for 16 h, after which 
time it was poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with 
DCM (18 mL), then evaporated to afford the desired product as a white, crystalline solid 
10 (65 mg, 52%). 

MS 479[M + H] + 

LC (50/80) 96.8%, 7.46 min 



Preparation of 2-(trifluoromethyl)-4»-(methylsulfonyI)benzhydrol (169) 

15 This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (14.5 
mmol) and 4-(methylsulfonyl)benzaldehyde (2.68 g, 13.8 mmol) using the procedure 
described for compound (96). The product was obtained as an amber gum (4.95 g, 100%). 
LC (80/20) 98.9%, 0.46 min 

20 Preparation of l-benzhydryl-3-[2-(trifluoromethyD-4'.(methyI S ulfonyl)benz- 
hydryloxyjazetidine (170) 

This material was prepared from l-benzhydryl-3-azetidinol (1) (6.9 mmol) and 2- 
(trifluoromethyl)-4'-(methylsulfonyl)benzhydrol (169) (13.8 mmol) using the procedure 
described for compound (3). After basic aqueous workup, the crude product was partially 
25 purified by flash column chromatography [Si0 2 ; ethyl acetate - iso-hexane (30:70 -> 
80:20)] to afford an off-white foam (1.69 g) which was used directly in the next step 
without further purification. 



Preparation of S-P^trifluoromethylH'^methylsulfony^benzhydiyloxylazetidine 
30 (171) 

This material was prepared from l-benzhydryl-3-[2-(trifluoromethyl)-4'- 
(methylsulfonyl)benzhydryloxy]azetidine (170) (6.9 mmol) using the procedure described 
for compound (4). After basic aqueous workup, purification by flash column 
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chromatography [Si0 2 ; ethyl acetate - methanol (90:10) -» ethyl acetate - methanol - 
ammonium hydroxide (90:10:5)] afforded the desired product as a pale yellow oil (234 mg, 
9% over 2 steps). 
MS 386 [M + H] + 
5 LC (50/80) 89.8%, 6.49 min 

Example 127. 3-[2-(rrifluoromethyl)-4 , -(methylsuIfonyl)benzhydryloxy]-iV-(te/-r- 
butyI)azetidine-l-carboxamide (172) 

To a solution of 3-[2-(trifluoromemyl)^'-(memylsulfonyl)benzhydryloxy]azetidine (171) 
10 (222 mg, 0.58 mmol) in anhydrous DCM (7 mL) was added molecular sieves and tert- 
butyl isocyanate (68 uL, 0.58 mmol). After shaking at ambient temperature for 16 h, the 
mixture was poured onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (24 mL) 
and evaporation afforded the desired product as a pale yellow solid (188 mg, 67%). 
MS 485 [M + H] + 
15 LC (50/80) 97.6%, 4.16 min 

Preparation of 2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydrol (173) 

This material was prepared from 2-(trifluoromethyl)phenylmagnesium bromide (16 mmol) 
and 4-(difluoromethoxy)benzaIdehyde (2.09 mL, 15 mmol) using the procedure described 
20 for compound (96). The product was obtained as an amber gum (3.05 g, 64%). 

LC (80/20) 97.6%, 0.59 min 

Preparation of l-benzhydryl-3-[2-(trifluoromethyl)-4 , -(difluoromethoxy)- 
benzhydryloxyjazetidine (174) 

25 This material was prepared from l-benzhydryl-3-azetidinol (1) (1.12 g, 4.7 mmol) and 2- 
(trifluoromethyl)-4'-(difluoromethoxy)benzhydrol (173) (3.0 g, 9.4 mmol) using the 
procedure described for compound (3). After basic aqueous workup, the crude product 
was partially purified by flash column chromatography [Si0 2 ; ethyl acetate - iso-hexane 
(10:90 15:85)] to afford an amber gum (2.83 g) which was used directly in the next step 

30 without further purification. 
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Preparation of 3-[2-(trifluoromethyl)-4 , -(difluoromethoxy)benzhydryloxy]a2etidine 
hydrochloride (175) 

To a stirred solution of l-benzhydryl-3-[2-(trifluoromethyl)-4'-(difluoro- 
methoxy)benzhydryloxy]azetidine (174) (2.73 g from previous step - assumed 4.7 mmol) 
5 in DCM (40 mL), cooled in ice-water bath, was added 1-chloroethyl chloroformate (1 mL, 
9.4 mmol). After 1 h, the mixture was allowed to warm to ambient temperature. After a 
further 5.5 h, the mixture was concentrated under reduced pressure, methanol (40 mL) was 
added, and the mixture was stirred for 16 h. The mixture was concentrated under reduced 
pressure, then dissolved in iso-hexane (4 mL) - DIPE (30 mL) - MeOH (2 mL). Upon 
10 stirring, a precipitate formed. The mixture was cooled in ice-water bath for 15 rnin. 
Filtration and washing with ice-cold DEPE-iso-hexane (1:1) afforded the desired product as 
a white solid (920 mg, 48% over 2 steps). 
MS374[M + H] + 
LC (50/80) 98.5%, 3.54 rnin 

15 

Example 128. 3-[2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydryloxy]-^-(^- 
butyl)azetidine-l-carboxamide (176) 

To a solution of 3-[2-(trifluoromemyl)-4'-(difluoromemoxy)benzhydxyloxy]azetidine 
hydrochloride (175) (100 mg, 0.24 mmol) in anhydrous DCM (4 mL) was added MP- 

20 carbonate (2.62 mmol/g; 280 mg, 0.72 mmol), molecular sieves and tert-butyl isocyanate 
(29 uL, 0.24 mmol). After shaking at ambient temperature for 2 h, the mixture was poured 
onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (20 mL) and evaporation 
afforded the desired product (90 mg, 78%). 
MS 473 [M + Hf 

25 LC (50/80) 96.5%, 6.34 rnin 



Example 129. 3-[2-(trifluoromethyI)-4'-(difluoromethoxy)ben2hydryloxyl-iV-(^c- 
butyl)azetidine-l-carboxamide (177) 

To a solution of 3-[2-(trifluoromemyl)-4'-(difluoromemoxy)benzhydryloxy]azetidine 
30 hydrochloride (175) (100 mg, 0.24 mmol) in anhydrous DCM (4 mL) was added MP- 
carbonate (2.62 mmoVg; 280 mg, 0.72 mmol), molecular sieves and sec-butyl isocyanate 
(29 uL, 0.24 mmol). After shaking at ambient temperature for 2 h, the mixture was poured 
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onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (20 mL) and evaporation 

afforded the desired product (81 mg, 70%). 

MS 473 [M + H] + 

LC (50/80) 99.8%, 6.17 min 



5 



Example 130. 3-[2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydryloxyJ-iV-(wo- 
propyl)azetidine-l-carboxamide (178) 

To a solution of S-P^trifluoromethyO^'^difluoromethoxy^enzhydryloxyJazetidine 
hydrochloride (175) (100 mg, 0.24 mmol) in anhydrous DCM (4 mL) was added MP- 

10 carbonate (2.62 mmol/g; 280 mg, 0.72 mmol), molecular sieves and iso-propyl isocyanate 
(25 uL, 0.24 mmol). After shaking at ambient temperature for 2 h, the mixture was poured 
onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (20 mL) and evaporation 
afforded the desired product (74 mg, 66%). 
MS 459[M + H] + 

1 5 LC (50/80) 99.8%, 5.79 min 

Example 131. 3-[2-(trifluoromethyl)-4 , -(difluoromethoxy)benzhydryIoxy]-A^ 
(cyclohexyl)azetidine-l-carboxamide (179) 

To a solution of 3-[2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydryloxy]azetidine 
20 hydrochloride (175) (100 mg, 0.24 mmol) in anhydrous DCM (4 mL) was added MP- 
carbonate (2.62 mmol/g; 280 mg, 0.72 mmol), molecular sieves and cyclohexyl isocyanate 
(32 uL, 0.24 mmol). After shaking at ambient temperature for 2 h, the mixture was poured 
onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (20 mL) and evaporation 
afforded the desired product (91 mg, 75%). 
25 MS499[M+H] + 

LC (50/80) 97.0%, 5.63 min 



Example 132. 3-[2-(trifluoromethyl)-4'-(difluoromethoxy)benzhydryloxy]-A^ 
(allyl)azetidine-l-carboxamide (180) 

30 To a solution of 3-[2-(trifluoromemyl)-4'-(difluoromemoxy)benzhydryloxy]azetidine 
hydrochloride (175) (100 mg, 0.24 mmol) in anhydrous DCM (4 mL) was added MP- 
carbonate (2.62 mmol/g; 280 mg, 0.72 mmol), molecular sieves and allyl isocyanate (22 
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uL, 0.24 mmol). After shaking at ambient temperature for 2 h, the mixture was poured 
onto a DCM-wet SCX-2 cartridge (2 g). Elution with DCM (20 mL) and evaporation 
afforded the desired product (68 mg, 61%). 
MS 457 [M + Hf 
5 LC (50/80) 1 00.0%, 6.90 min 

Example 133. 3-[2-(trifluoromethylM'-fluorobenzhydryloxyJ-iVK^c-butyI)azeti<Iine- 
1-carboxamide (181) 

To a solution of 3-[2-(trifluoromemyl)^'-fluorobenzhydryloxy]azetidine hydrochloride 
10 (162) (150 mg, 0.42 mmol) in anhydrous DCM (4 mL) was added MP-carbonate (2.62 
mmol/g; 475 mg, 1.26 mmol), molecular sieves and sec-butyl isocyanate (49 uL, 0.42 
mmol). The resultant mixture was shaken at ambient temperature for 16 h, after which 
time it was poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with 
DCM (24 mL), then evaporated to afford the desired product as a colourless gum (135 mg, 
15 77%). 

MS425[M + H] + 

LC (50/80) 99.0%, 6.21 min 

Example 134. 3-[2-(trifluoromethyl)-4'-fluoroben2hydryloxyJ-A^-(&«-propyl)- 
20 azetidine-l-carboxamide (182) 

To a solution of 3-[2-(trifluoromethyl)-4'-fluorobenzhydryloxyJazetidine hydrochloride 
(162) (150 mg, 0.42 mmol) in anhydrous DCM (4 mL) was added MP-carbonate (2.62 
mmol/g; 475 mg, 1.26 mmol), molecular sieves and iso-propyl isocyanate (42 uL, 0.42 
mmol). The resultant mixture was shaken at ambient temperature for 16 h, after which 
25 time it was poured onto a DCM-wetted SCX-2 (1 g) cartridge. The sample was eluted with 
DCM (24 mL), then evaporated to afford the desired product as a colourless glass which 
gave a white solid on scratching (126 mg, 74%). 
MS 411 [M + Hf 
LC (50/80) 98.9%, 5.77 min 

30 

Example 135. 3-[2-(trifluoromethyl)-4'-fluorobenzhydryloxy]-iV-[(^)-a-methyl- 
benzyljazetidine-l-carboxamide (183) 



10 
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To a solution of 3-[2-(tnfluo^^^ hydrochloride 
(162) (150 mg, 0.42 mmol) in anhydrous DCM (4 mL) was added MP-carbonate (2 62 
mmol/g; 475 mg, 1 .26 mmol), molecular sieves and (^-a-memylbenzyl isocyanate (60 pL 
0.42 mmol). The resultant mixture was shaken at ambient temperature for 16 h, after 
winch tune it was poured onto a DCM-wetted SCX-2 (1 g ) cartridge. The sample was 
eluted with DCM (24 mL), then evaporated to afford the desired product as a colourless 
glass which gave a white solid on scratching (136 mg, 69%). 
MS473[M + H] + 
LC (50/80) 99.0%, 6.93 min 

Example 136. 3.[2Ktrifluorometh y l).2^fluoro^Ml-piperidm y loxomethy^ 

ben2hydryIoxy].A^(tert-butyI)azetidine-l-carboxamide(184) 

and 

Example 137. HMtrifluoromethyl^^ 
15 1-carboxamide (185) 

A mixture of 3W&h*nm^ 

azetidine-l-carboxamide (115) (106 mg, 0.21 mmol), diglyme (1 mL), 4M K 2 CQ 3 (0 2 
mL), toluene (1 mL), (iJ/^-BINAP (12.1 mg), Herrmann's catalyst [CAS: 172418-32-5] 
(7.0 mg), Mo(CO) 6 (26.0 mg) and piperidine (27 pL) was irradiated, with stirring in a 
20 rmcrowave reactor. Power was applied and varied to maintain the reaction at a 
temperature of 150 C for a period of 15 min. After mis time, the reaction was allowed to 
cool, then was filtered and evaporated. Purification by flash column chromatography 
[SiOa; ethyl acetate - iso-hexane (30:70 -> 70:30)] afforded S^na^ormO^^ 
fluoro-4Hl-pi P eridinyIoxomemyl)b^^ 
25 (1 84) as a pale yellow solid (13.2 mg, 12%) 
MS 536 [M + Hf 
LC 69.3%, 5.69 min 
and M2«rifluoromemyl)-2'-fluo^^ 
(185) as a pale yellow gum (16.2 mg, 18%) 
30 MS425[M + H] + 
LC 61.9%, 6.08 min 
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Example 138. 3-[(S*)-2-(trifluoromethyl)-4'-cIiIorobenzhydryloxy]-Ar-( tert .butyl)- 
azetidine-l-carboxamide (186) 

and 

Example 139. 3-[(R*)-2-(trifluoromethylH'-chlorobenzhydryIoxy]-iV-(tert-butyl)- 
5 azetidine-l-carboxamide (187) 

The racemic compound 3-[2-(trifluoromethyl)-4'-chlorobenzhydryloxy]-iV-(ter/- 
butyl)azetidme-l -carboxamide (99) was separated into samples which were significantly 
enriched in each single enantiomeric form. Thus, a sample of the racemic mixture (300 
mg) was dissolved in 6 mL of an IPA - hexane (10:90) mix. This mixture was repeatedly 

10 injected (11 x 500 uL) onto a Daicel Chiralpak® AD™ chiral HPLC column (250mm x 
21mm ID) fitted with a guard column (50 mm x 21mm ID) [eluent: IPA - hexane (10:90); 
flow-rate: 10 mL/min; wavelength: 235 nmj. The combined first-eluting enantiomer 
(arbritrarily assigned S* unknown absolute stereochemistry) fractions) were evaporated to 
afford 3-[(S*)-2<trifluoromemyl)-4'-cmoroben^ 

15 carboxamide (186) as a white solid (103.5 mg, 37.6%). 
MS 441 [M + H] + 
LC (50/80) 98.8%, 7.08 min 

LC [Chiral AD; IPA - hexane (10:90)] 97.3%, 7.90 mm; 100% ee 

20 Mixed fractions were evaporated to afford a white solid (59.8 mg, 21 .7%). 

The combined second-eluting enantiomer (arbritrarily assigned R* unknown absolute 
stereochemistry) fractions) were evaporated to afford 3-[(^*)-2-(trifluoromethyl)-4'- 
chlorobenzhydryloxy]-^-(/ e ^-butyl)azetidine-l -carboxamide (187) as a white solid (70.0 
25 mg,25.5%). 

MS 441 [M + Hf 

LC (50/80) 98.7%, 7.06 min 

LC [Chiral AD; IPA -hexane (5:95)] 88.5%, 16.46 min; 9.2%, 14.27 min; 81% ee 



30 

Example 139a. 3-[(R*)-2-(trifluoromethyl)-4'-cbloroben2hydryloxy]-JV-(tert-butyl)- 
azetidine-l-carboxamide (187) 
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Compound 187 of example 139 can also be prepared using the protocols described in 
Examples 154 and 155. These examples describe protocols for the resolution of starting 
materials related to the starting materials of the compound of this example. Use of these 
protocols can result in a pure enantiomeric form of the compound of this example. 

5 

3-[(4-0!loro)phenyl-(2-trifluoromethyl)phenyl]memoxyazetidine hydrochloride (98) 
(56.1 g, 148.3 mmol) was converted to the free base by dissolution in water (450 mL) and 
ice (150 g). The suspension was stirred for 5 min and sinter filtered to remove small 
amounts of contaminating bis[(4-chloro)phenyl-(2-trifluoromethyl)phenyl]methyl ether. 

10 The aqueous phase was treated with norther ice (140 g) and basified with aqueous sodium 
hydroxide (5N, 30 mL). The mixture was extracted with dichloromethane (500 mL + 250 
mL), and the combined extracts were washed with water (500 mL) and concentrated in 
vacuo to give the free base 3-[(4-chloro) phenyl-(2- 
trifluoromethyl)phenyl]methoxyazetidine (98), as an orange oil (48.62 g, 142.26 mmol, 

15 96%). 

D-Tartaric acid (21.35 g, 142.25 mmol) was suspended in 2-propanol (430 mL) and the 
suspension was heated to 80 °C. After the solution had cooled to 60 °C a solution of 3-[(4- 
cWoro)phenyl-(2-trifluoromethyl)phenyl]methoxyazetidine (48.62 g, 142.26 mmol) in 

20 dichloromethane (400 mL) was poured in, dropping funnel washed dichloromethane (30 
mL). The solution was concentrated in vacuo to give an orange foam (112.6 g). 2- 
Propanol (750 mL) and ethyl acetate (500 mL) were heated separately to 70 °C and added 
to the foam. The crystallising D-tartrate was heated from 55 °C to 75 °C over 30 min with 
a hot air gun, and allowed to cool with stirring for 2 h, then stirred at 0 °C for 1 h. The 

25 crystals were collected, washed with 2-propanol : ethyl acetate, 1 : 1 (200 mL), and dried 
in overnight to give (/?)-3-[(4-chloro)phenyl-(2- 

trifluoromethyl)phenyl]methoxya2etidine (210) (23.78 g, 34% (50% maximum)) as the 
batch 1 D-tartrate. 

LC - (Chiral AD; hexane : 2-propanol, 90 : 10) 91.65% at 8.20 min and 6.0% at 7.36 min 
30 (87.6% ee). 



The batch 1 D-tartrate (210) (16.01 g, 325.5 mmol) was recrystallised from hot ethanol 
(320 mL) and allowed to crystallise overnight. The colourless needles were collected, 
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washed with ethanol (50 mL) and dried in air for 3 h, to give further enriched compound 
(210) batch 2 D-tartrate (13.80 g, 86%). The recrystallisation was repeated with ethanol 
(280 mL), and the crystals were collected, washed, and dried to give batch 3 D-tatrate 
(210) 12.49 g (78% over two steps). 
5 LC (50/80) 99.86% at 3.43 min. 

Batch 3 D-tartrate (210) (11.984 g, 24.365 mmol) was suspended in a mixture of water 
(100 mL) and dichloromethane (100 mL). The suspension was basified with 5 N aqueous 
sodium hydroxide (15 mL) and the layers were separated. The aqueous phase was re- 
10 extracted with dichloromethane (25 mL), and the combined organic phases were washed 
with water (100 mL) and concentrated in vacuo to give (fl)-3-[(4-chloro)phenyl-(2- 
trifluoromethyl)phenyl]methoxyazetidine (210) (8.40 g) as the free base and as a colourless 
oil. 



15 This material could also be used to make compound (187) using the procedure already 
described in Example 139, but with higher enantiomeric excess. 
Analysis of compound 187 from this resolution method: 
MS 441 [M + Hf 

LC (80/20 isocratic) 99.6%, 1.02 min 
20 LC (Chiral AD; hexane : 2-propanol, 90 : 10) 0.33% at 7.42 min and 97.63% at 8.28 min 
(99.32% ee). 



Example 140. 3-[(S*)-2-(trifluoromethyl)-4'-(methyIsulphonyI)ben2hydryloxy]-A r - 
(fert-butyl)azetidme-l-carboxamide(188) 

25 and 

Example 141. 3-[(R*>2-(trifluoromethyl)-4'-(methylsulphonyl)benzhydryloxy]-iV- 
(tert-butyl)azetidme-l-carboxamide(189) 

The racemic compound 3-[2<trifluoromethyl)-4'-(methylsulfonyl)benzhydryloxy]-^-(tert- 
butyl)azetidine-l-carboxamide (172) was separated into samples which were significantly 
30 enriched in each single enantiomeric form. Thus, a sample of the racemic mixture (87 mg) 
was dissolved in 800 uL of an IPA - hexane (25:75) mix. This mixture was repeatedly 
injected (5 x 50 uL) onto a Daicel Chiralpak® AD™ chiral HPLC column (250mm x 
21mm ID) fitted with a guard column (50 mm x 21mm ID) [eluent: IPA - hexane (25:75); 



WO 2004/096763 PCT/GB2004/001831 

82 

flow-rate: 15 mL/min; wavelength: 235 nm]. The combined first-eluting enantiomer 
(arbritrarily assigned S* unknown absolute stereochemistry) fractions) were evaporated to 
afford 3-[(S*)-2-(trifluoromemyl)-4'-(memyte 
azetidine- 1 -carboxamide as a white solid. 
5 MS485[M + H] + 

LC (SO/80) 99.9%, 3.97 min 

LC [Chiral AD; IPA - hexane (30:70)] 97. 1 %, 7.59 min; 1 00% ee 

The combined second-eluting enantiomer (arbritrarily assigned R* unknown absolute 
10 stereochemistry) fractions) were evaporated to afford 3-[(R*)-2-(trifluoromefhyl)-4'- 
(memylsulfonyl)benzhydryloxy]-^ as a w hite solid. 

MS 485 [M + Hf 
LC (50/80) 99.6%, 4.02 min 

LC [Chiral AD; IPA - hexane (30:70)] 81.8%, 1 1.6 min; 1 1.1%, 7.74 min; 76% ee 

15 

Preparation of 3-[(4-iodo)phenyl-2-(trifluoromethyI)phenyl] methoxyazetidine (190) 

3-[(4-iodo)phenyl-2-(trifluoromemyl)phenyl]methoxyazetidine (190) was prepared using a 
similar procedure to that described for compound 4. 

ftnax (diffuse reflectance, KBrycm* 1 ; 3451, 2922, 2464, 1906, 1579, 1484, 1451, 1383, 
20 1356, 1313, 1167, 1128, 1059, 1038, 1006, 950, 892, 876, 822, 795, 770, 662, 635, 626, 
599, 486, 469. 

NMR (400MHz, d*-DMSO) 6 H 3.17 (1H, s), 3.77 (1H, q, 75.6Hz), 4.00-3.90 (3H, m), 4.39 
(1H, pent, J 6.3Hz), 5.80 (1H, s), 7.11 (2H, d, 7 8.1Hz), 7.58 (1H, t, J 7.1Hz), 7.78-.769 
(5H, m), 9.12-8.98 (2H, br s). 

25 

Example 142. Preparation of 3-[(4-iodo)phenyl-2-(trifluoromethyl)phenyl] methoxy- 
iV-(fer^butyl)azetidme-l-carboxamide(191) 

3-[(4-iodo)phenyl-2-(trifluoromemyl)phenyl]memoxy-iV'-(/e^butyl)azendme-l- 
carboxamide (191) was prepared using a similar procedure to that described for compound 
30 5. 

MS 533 [M + H] + 

NMR (400MHz, /-DMSO) 8 H 1.20 (9H, s), 3.52 (1H, dd, J 9.0,4.5Hz), 3.64 (1H, dd, J 
8.8, 4.3Hz), 3.81 (1H, dd, J 8.8, 6.6 Hz), 3.87 (1H, dd, J 8.8, 6.5Hz), 4.26-4.20 (1H, m), 



WO 2004/096763 PCT/GB2004/001831 

83 

5.65 (1H, s), 5.69 (1H, s), 7.09 (2H, d, J 8.4Hz), 7.56 (1H, dt, J 8.2, 2.1Hz), 7.77-7 71 
(5H,m). 

Example 143. 3-[4-(carboxamide)phenyl-2-(trifluoromethyl)phenyIJ methoxy- N-{tert- 
5 butyl)azetidine-l-carboxamide (192) 

Carbon monoxide was passed through a solution of the aryl iodide (191) (100 mg, 0.19 
mmol), palladium acetate (4 mg, 0.019 mmol), triphenylphosphine (10 mg, 0.38 mmol), 
tetraethylammonium chloride (31 mg, 0.19 mmol) and potassium carbonate (261 mg, 1.9 
mmol) in toluene (6 mL) for 20 minutes. Ammonium chloride (41 mg, 0.76 mmol) was 

10 added and the tube sealed and heated to 110 °C for 17 h. The reaction mixture was cooled 
to room temperature, the solids were filtered and the organic phase washed with water (20 
mL) and brine (20 mL), dried (Na 2 S0 4 ), filtered and the solvent removed under reduced 
pressure to afford the crude product. Purification by preparative HPLC gave the title 
compound (192) as a white solid (7.7 mg, 9% yield). 

15 MS450[M + H] + 

LC (50/80) 99.3%, 3.52 min. 

Example 144. 3-[4-(2-thiophenyl)phenyl-2-(trifluoromethyl)phenyl] methoxy- N-(tert- 
butyl)azetidine-l-carboxamide (193) 

20 To a solution of aryl iodide (191) (100 mg, 0.19 mmol), 2-tbiopheneboronic acid (48 mg, 
0.38 mmol), palladium acetate (4 mg, 0.019 mmol) and triphenylphosphine (10 mg, 0.38 
mmol) in tetrahydrofuran (10 mL) was added sodium bicarbonate (10 mL, saturated 
aqueous). The reaction mixture was heated to reflux (65 °C) for 4 h, cooled, filtered and 
partitioned between water (20 mL) and ethyl acetate (20 mL). The organic phase was 

25 separated and washed with brine (20 mL), dried (Na 2 S0 4 ), filtered and the solvent 
removed under reduced pressure to afford the crude product, as a brown oil. Purification by 
silica gel chromatography (20% ethyl acetate/iso-hexane eluant) gave the title compound 
(193) as a brown solid (67.2 mg, 73 % yield). 
MS 489 [M + H] + 

30 LC (50/80) 94. 1 %, 7.99 min. 



Example 145. 3-[4-(3-pyridinyl)phenyl-2-(trifluoromethyl)phenyl] methoxy- N-(tert- 
butyl)azetidine-l-carboxamide (194) 
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To a solution of aryl iodide (191) (100 mg, 0.19 mmol), pyridine-3-boronic acid 1,3- 
propanediol cyclic ester (61 mg, 0.38 mmol), palladium acetate (4 mg, 0.019 mmol) and 
triphenylphosphine (10 mg, 0.38 mmol) in tetrahydjofuran (10 mL) was added sodium 
bicarbonate (10 mL, saturated aqueous). The reaction mixture was heated to reflux (65 °C) 
5 for 4 h, cooled, filtered and partitioned between water (20 mL) and ethyl acetate (20 mL). 
The organic phase was separated and washed with brine (20 mL), dried (Na 2 S0 4 ), filtered 
and the solvent removed under reduced pressure to afford the crude product as a yellow oil. 
Purification by silica gel chromatography (50% ethyl acetate/iso-hexane eluant) followed 
by preparative HPLC gave the title compound (194) as a colourless gum (7.7 mg, 8.5 % 
10 yield). 

MS 484 [M + H] + 

LC (50/80) 99.2%, 6.01 min. 

Preparation of 3-[4-(chloromethyl)phenyI-2-(trifluoromethyI)phenyl]methoxy-iv*-(tert'- 
15 butyl)azetidine-l-carboxamide (195) 

3-[4-(cWoromemyl)phenyl-2-(triflu 

carboxamide (195) was prepared using a similar procedure to that described for compound 
5. 

MS 455/457 TM + Hf 

20 

NMR (400MHz, CDCL 3 ) 8 H 1.31 (9H, s), 3.74 (1H, dd, J 8.8, 4.8 Hz), 3.90-3.82 (3H, m), 
3.99 (1H, dd, J 7.8, 6.5 Hz), 4.32-4.26 (1H, m), 4.55 (2H, s), 5.78 (1H, s), 7.35-7.29 (4H, 
m), 7.42 (1H, t, J7.8 Hz), 7.56 (1H, t, /7.2 Hz), 7.68-7.63 (2H, t, J 1 1.2, 7.8 Hz). 



25 Examplel46. 3-[4-(morpholin-4-ylmethyl)phenyl-2-(trifluoromethyl)phenyl]meflioxy- 
JV-(ter^butyl)azetidme-l-carboxamide (196) 

The benzyl chloride (195) (40 mg, 0.088 mmol) and morpholine (3 mL, 31 mmol) were 
heated to 50 °C for 18 h. The reaction mixture was cooled, excess amine was removed 
under reduced pressure and the residue partitioned between ethyl acetate and sodium 
30 hydroxide (1M). The organic phase was washed with water (2 x 20 mL) and brine (20 mL), 
dried (Na 2 S0 4 ), filtered and the solvent removed under reduced pressure to afford the 
crude product. Purification by SCX-2 cartridge afforded the title compound (196) as a 
white solid (31 mg, 70% yield). 
MS 506[M + H] + 
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Example 147. 3-l4-(cyclopropylmethylaminomethyl)phenyl-2- 

(trifluoromethyl)phenyI]methoxy-iV-(te/'f-butyI)azetidine-l-carboxamide (197) 

5 The benzyl chloride (195) (34 mg, 0.075 mmol) and cyclopropylmethylamine (1 mL, 12 
mmol) were heated to 50 °C for 18 h. The reaction mixture was cooled, excess amine was 
removed under reduced pressure and the residue partitioned between ethyl acetate and 
sodium hydroxide (1M). The organic phase was washed with water (2 x 20 mL) and brine 
(20 mL), dried (Na2SC>4), filtered and the solvent removed under reduced pressure to afford 
10 the crude product. Purification by SCX-2 cartridge afforded the title compound (197) as a 
colourless gum (36 mg, 98% yield). 
MS490[M + H] + 
LC (50/80) 94.7%, 4.24 min. 

15 Preparation of 3-[(4-bromo)phenyl-2-(trifluoromethyl)phenyl] methoxyazetidine 
(198) 

The hydrochloride salt of 3-[(4-bromo)phenyl-2-(trifluoromethyl)phenyl]methoxyazetidine 
(198) was prepared using a procedure similar to that described for compound 4. 
Compound (198) (9.15 g, 21.65 mmol) was dissolved in water (100 mL), and the solution 
20 was basified with 5N aqueous sodium hydroxide (6mL). The suspension was extracted 
with dichloromethane (100 mL + 50 mL), and the extracts were washed with water (100 
mL) and concentrated in vacuo to give the free base (198) (8.55 g, 102%), as a yellow oil. 
MS 386/388 rM + Hf 

?max (diffuse reflectance, KB^/cm" 1 ; 3450, 2923, 2630, 2462, 1904, 1574, 1487, 1451, 
25 1384, 1356, 1312, 1251, 1166, 1127, 1072, 1038, 1024, 1010, 960, 893, 876, 821, 797, 
771, 662, 636, 626, 598, 490, 470. 

Example 148. 3-[(4-bromo)phenyl-(2-trifluoromethyl)phenyl]methoxy-iV-te/t-butyl- 
azetidine-l-car boxamide (199) 

30 3-[(445romo)phenyl-(2-trifluoromemyl)phenyl]methoxy-JV-rerf-butyl-azetidine-l- 

carboxamide (199) was prepared using a procedure similar to that described for compound 

MS 485/487 [M + H] + 

?max (diffuse reflectance, KBr)/cm" 1 ; 3316, 3066, 2967, 1643, 1536, 1311, 1121, 1036, 
35 1010, 960, 849, 800, 768, 658, 635, 560, 485. 
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Example 149. M^-pyridy^ 
butyl-azetidine-l-carboxamide (200) 

To a solution of compound P-K^bromojphonyKa-WflnoromothyOphenyqmeaoxy* 
/^-buW-^etidine-l-carboxamide] (199) (0.12g, 0.25mmol) and pyridin-4-yI boronio acid 
(0.039g, 0.31mmol), in ethylene glycol dimethyl enter (1.17ml.), efoanol (0.33mL) and 
sodium carbonate (2M aqueous solution, 0.5ml.) was added bisOripnenylphosphine) 
palladium (II) chloride (0.009g). The resultan, mixture was heated in a microwave reactor 
at 125 »C for 5 mins. He reaction mixture was allowed to cool to room temperature and 

10 poured into water. The mixture was extracted with EtOAc (2 x lOmL) and combined 
organic .ayers washed win, brine, dried (MgSC,), fihered and coucentrated under reduced 
pressure. Purification by silica gel chromatography (70% ethyl acetate/iso-hexane to 100% 
ethyl acetate as eluant) gave the title compound (200) as a white solid (0 087 s ) 
MS484[M + Hf 

15 LC (50/80) 88.24%, 6.91 min. 

Example 150 . 3 -((4-(2,4-dihydroxypyrimid-5-yl)phenyIH2- 

trrtu.romethyl) p henyI]methoxy.iV. te «.butyl-a Z e a dine-lH : a r boxamide(201) 

To a solution of compound (199) (0.10g, 0.20mmol) and 2,4-di(tert-butoxy)pyritnid-5-yl 
20 boronic acid (0.039 & 0.31mmol), in ethylene gjycol dimetttyl ether (l.,7mL), efoanol 
(0.33mL) and sodium carbonate (2M aqueous solution, 0.5mL) was added 
b.s(tnphenyIphosphine) palladium (II) chloride (0.007g). The resultant mixture was heated 
m a microwave reactor at 125 »C for 5 mint, The reaction mixture was allowed to coo. to 
room temperature and poured into water. The mixture was extracted with EtOAc and 
washed with brine, dried (MgS0 4 ), filtered and concentrated under reduced pressure 
Purification by silica gel chromatography (70% ethyl acetate/iso-hexane to 100% ethyl 
acetate as eluant) gave an impure residue that was further columned twice (silica gel) the 
first in 2% methanol/ethy! acetate and foe second in ethyl acetate to yidd foe title 
compound (201) as an off-white solid (0.03Ig). 
30 MS5I7[M + H]*515[M-H]- 

.^(diffuse reflectance, KBrycm-'; 2964, !670, 1516, 1312, 1160, 1122,769,662,545. 

Example 1S1. 3-[(4-(2-pheny^foe„yl) phen y 0 ^ Mfl „ oromeayl)phenylJmetto _ 
te#*-butyl-azetidtae-l-carboxamide (202) 



WO 2004/096763 

PCT/GB2004/001831 

87 

To a solution of compound (199) (0.10g, 0.20mmol) and styryl boronic acid (0.039g, 
0.31mmol), in ethylene glycol dimethyl ether (L17mL), ethanol (0.33mL) and sodium 
carbonate (2M aqueous solution, 0.5mL) was added bis(triphenylphosphine) palladium (II) 
chloride (0.007g). The resultant mixture was heated in a microwave reactor at 125 °C for 5 
5 mins. The reaction mixture was allowed to cool to room temperature and poured into 
water. The mixture was extracted with EtOAc and washed with brine, dried (MgS0 4 ), 
filtered and concentrated under reduced pressure. Purification by silica gel chromatography 
(70% ethyl acetate/iso-hexane as eluant) gave an impure residue that was further purified 
using preparative HPLC to yield the title compound (202) as an off-white solid (0.037g). 
10 MS509[M + H] + 507[M-H]- 
LC (50/80) 98.7% 8.48min. 

Example 152. Preparation of 3-[(2-(trffluoromethyl)phenyl-4»- 

(methoxycarbonyl)phenyl]methoxy-JV^^^^ 

15 3-[(2<trifluorometoyl)phenyM 

1-caiboxamide (203) was prepared according to the method for compound (5). 
MS 465 [M + H] + 

?max (diffuse reflectance, KBr)/cm' , ; 3320, 2958, 1724, 1651, 1537, 1435, 1393, 1364, 
1314, 1281, 1218, 1163, 1123, 1037, 1020, 910, 770, 734, 660. 

20 

Example 153. Preparation of S-KlKtrifluoromethy^phenyW- 

(carboxyl)phenyllmemoxy-A^te/^butyl-azetidine-l-carboxamide(204) 

To a stirred solution of (203) (0.3g, 0.64mmol) in 1,4-dioxane (5mL) at room temperature, 
water was added until the mixture becomes turbid. Then lithium hydroxide monohydrate 

25 (0.054g, 1 .28mmol) was added in one portion and the mixture stirred at room temperature 
for 2 h. The mixture was concentrated under reduced pressure. The crude residue was 
dissolved in water and acidified to pH 4.0 by dropwise addition of dilute hydrochloric acid. 
The solution was then extracted with DCM (2 x lOmL). The combined organic layers were 
dried (MgS0 4 ), filtered and concentrated under reduced pressure. The residue was dried 

30 overnight in a vacuum oven (40°C) to yield the title compound (204) as a white powder 
(0.21g). 

MS 451 [M + Hf 
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NMR (400MHz, CDCL 3)5h 1.31 (9H, s) , 3 . 75 (1H, dd, J 8.3, 4.7Hz), 3.92-3.86 (3H m) 
4-02 (1H, dd, J 8.2, 6.6Hz), 4.34-4.28 (1H, m), 5.84 (1H, s), 7.43 (2H, d, J 8.5Hz), 7 60- 
7.51 (2H, m), 7.69 (1H, d, J 7.9H Z ), 8.03 (2H, d, J 8.5Hz). 

5 Example 154 , .„ 

3 -K 2 -( t nfluoromethyl)phenyI-4'-(N J N- 
dimethylcarboxamide)phenyl] m ethoxy-iV. te ^^ 

To a stuxed solution of (204) (0.2g, 0.44mmol) in DMF (5mL) at room temperature was 
added carbonyl diimidazole (0.144g, 0.88mmol) and the reaction stirred for 1 h Dimethyl 
amme hydrochloride (0.040g, 0.49mmol) and triethylamine (0.068mL, 0.049mmol) were 

10 added and the reaction mixture was stirred at room temperature for 3 h and then wanned to 
50°C for 18h. The mixture was cooled to room temperature, poured into water and 
extracted with EtOAc. The organic layer was washed with water, brine and then dried 
(MgS0 4 ), filtered and concentrated under reduced pressure. The residue was dried 
ovenught in a vacuum oven (40°C) to yield the title compound (205) as a white foam 

15 (0.1 96g). 

MS 518 [M + Hfand 516 [M-H]" 
LC (50/80^ 99 0% ^r? 

Resolution of 3-K4-bromo)phenyl-2-(trifluoromethyI)phenyl]m (198) 

20 to ^3-I(4-bromo) P he^^ (206) ^ r ^ 

K4-bromo)phenyl-2-(trifW 

Compound (198) as free base and as an oil (8.42 g, 21.80 mmol) was dissolved in 2- 
propanol (30 mL) and the solution was added to a solution of L-tartaric acid (3 27 g 21 79 
mmol) in 2-propanol (30 mL) at 60°C, line washing with 2-propanol (20 mL). The 
25 solution was allowed to cool to <30°C, and the resulting oily suspension was diluted with 
ethyl acetate (50 mL), heated to 75°C, allowed to cool over 1 h, and finally cooled to 0°C 
for Ih. The crystals were collected, washed with ethyl acetate, and dried in air overnight to 
give the 6S)-enantiomer (206) (5.044 g, 43%) as the L-tartrate. 

LC (chiral AD; hexane : 2-propanol, 98 : 2) 90.3% at 35.5 min and 8.9% at 41.11 min after 
30 preparative derivatisation as the terf-butylurea (207). 

The filtrate was concentrated in vacuo to give an orange gum (7.67 g), which was 
converted to the free base using a procedure similar to that described in the first paragraph 
to gxve a yellow oil (4.63 g, 11.99 mmol, 55°/„). The oil was dissolved in 2-propanol (20 
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mL) and the solution was added to a suspension of D-tartaric acid (1.80 g, 12.0 mmol) in 
2-propanol (20 mL) at 60°C, line wash 2-propanol (6 mL). The mixture crystallised, was 
allowed to cool to <30°C, and ethyl acetate (30 mL) was added. The suspension was 
heated to reflux (dissolution not observed), allowed to cool for 1 h, and cooled to 0°C. The 
crystals were filtered off, washed with ethyl acetate, and dried in air overnight to give the 
(i?)-enantiomer (208) (4.815 g, 75% from D-tartaric acid) as the batch 1 D-tartrate salt. 
LC (chiral AD; hexane : 2-propanol, 90 : 10) 4.3% at 8.31 min and 95.1% at 8.99 min 
(91 .4% ee) after preparative derivatisation as the terf-butylurea (209). 



10 The batch 1 D-tartrate of (208), was reconverted to the free base (a necessary part of the 
chiral assay procedure) using the procedure given above (to give 3.49 g), and the D-tartrate 
formation procedure was repeated as described to give the batch 2 salt of (208), 4.41 g 
(92% from D-tartaric acid) (chiral LC: 1.7% at 8.34 min and 96.22% at 8.98 min = 96.5% 
ee after preparative derivatisation as the ferr-butylurea (208)). 

15 

The batch 2 D-tartrate of (208), was reconverted to the free base using the procedure given 
above to give (208) (3.21 g, 38% overall (maximum 50%)) as a colourless oil. 



Example 155. J R-3-[(4-bromo)phenyl-(2-trifluoromethyl)phenyl]methoxy-7V r -tert-butyl- 

20 azetidine-l-carboxamide (209) 

Compound (208) (3.172 g, 8.21 mmol) was dissolved in dichloromethane (30 mL) and the 
solution was cooled to 0 °C and treated with terf-butyl isocyanate (1.04 mL, 0.90 g, 9.1 
mmol) dropwise from a graduated pipette. The solution was stirred at 0 °C for 2.5 h and 
was concentrated in vacuo to give the title compound (209) as an expansive foam. The 

25 product was purified by chromatography on silica with eluent dicWoromethane to ethyl 
acetate (3.71 g, 93%). 
MS 485/487 [M + H] + 

LC (chiral AD, 90/10) 1.7% at 8.25 min and 95.8% at 9.09 min (96.55% ee). 

?max (diffuse reflectance, KBrycm' 1 ; 3316, 3066, 2967, 1643, 1536, 1311, 1121, 1036, 

30 1010, 960, 849, 800, 768, 658, 635, 560, 485. 

LC (50/80) 99.7%, 7.2 min. 
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Example 156. 3.[4-(4-methyl-piperazm-l-ylmethyl)phenyl-2- 

(trifluoromethyl)phenyl]metho^^ 

3-[4<4-m e thyl-pi P erazin-l-ylmethyl)phenyI-2-(trifluoromethyl)ph^ 

butyl)azetidine-l-carboxamide (211) was prepared using the procedure given in Example 
5 146 for compound 196, starting from compound 195 and N-methylpiperazine. Purification 
through an SCX-2 cartridge afforded the tide compound as a white solid (32 mg, 67% 
yield). 

Bis fumarate salt was precipitated from fumaric acid and compound (& 0 -propyl alcohol 
(24.3 gm, 28% yield). 
10 MS519[M + H] + 

LC ( 50/8 °) 86.0%, 4.34 min. 



» 



